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Mathematical Puzzles 

and 

Riddles 



Anyone can be a mathematician, 
agree with me, I know. But I in* 
average intelligence can master th^ 
with proper guidance and tr^ 


.e will not 
\t aFy p^:son with 
^ of mathematics 


Mathematics is the me her oT^I sciences. The world 
cannot move an inc"^ v ^thout mathematics. Every 
businessman, accountant. engineer, mechanic, farmer, 
scientist, shopKeei..."" even street hawker requires a 
knowledge of mai 'ematics in the day to day life. 

Besides nu n, ariimals and insects also use mathematics in 
their daj£td|d^ existence. Snails make shells with curious 
mathf^Mj^llf^rccision. Spiders produce intricacies of 
neei|pag^noney bees construct combs of greatest 
^ env *h consistent with the least possible arnount of wax. 
are countless mathematical patterns in nature’s 

faoric. 

God or nature, whichever one believes in, is the greatest 
mathematician'of all. Fruits of teasle and sunflower and the 
scales of cones are not arranged haphazardly. A close 
examination would convince us that in corn and elm each 
leaf is halfway around the stem from the leaves immediately 
above and below it. If one should trace the point of 
attachment upwards with the aid of thread freshly coated 
with mucilage, it would be found that they lie on a spiral. 


In plants like beech and sedge, each leaf is attached one- 
third of the way around the stem from leaves immediately 
above or below it. Another kind of spiral is found in twigs of 



the oak, the apple and many other plants. The leaves are 
two-fifths of the circumferencr apart and the curve, make 
two revolutions and goes through five attachments in 
passing from any leaf to the one directly over it. This would 
be the fraction 2/5. > 

Mathematical training is essential to children if th( i 



flourish effectively in the newly forming technologicaWvor 


of tomorrow. No longer it is enough to train childr en 
known challenges; they must be prepared o tac^j 
unknown — because it seems certain that tc morrow won’t 



be much like today ‘ It is now tirre foifu^o ethink our 


approach to maths learning. VN-/ 

Experience shows that the basic pi.nciples of learning 
mathematics can be mad^ easier c nd more fun for the clever 


and ordinary alike throug' mathematical activities and 


games. If mathematic.®- c..n b turned into a game, it can 
literally become child’.> pi^y. Class experience indicate 
clearly that math^ mau^.. 1 puzzles and riddles encourage an 
alert, open m/u.Jec attitude in youngsters and help them 
develop thcii clea r thinking. 

In the ^^q!it ef this aspect I have presented the puzzles, 
iric^fes^v nc* t^ames in this book. Each puzzle, riddle or game 
igned lo develop some aspect of a person’s inborn 
)6\mhal to think creatively. 

I have tried to cover a wide range of mathematical topics 
md levels of difficulty, with an aim to pull together many 
different topics in mathematics. The varied kinds of levels of 
problems provide both a review of previous work and an 
introduction to a new topic as well as motivation to learn 
new techniques needed to solve more specialized types of 
problems. 

The writing of this book has been a thrilling experience for 
me and I hope my readers will share with me this 
experience. 



Shakuntala Devi 
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A Problem of Shopping 

Meena went out for shopping. She had in herj 
handbag approximately Rs. 15/- in one rupee 
and 20 p. coins. When she returned she had a^ 
one rupee notes as she originally had and as rO i- 

coins as she originally had one rupee (mbyes. She 
( 3<n^t she 

i 

' much did 




It was a 1 ’IjHil sunny morning. The air was fresh 
and a mil ^ wird was blowing against my wind screen. I 
7as drk ng trrm Bangalore to Brindavan Gardens. It 
tOv k ne 1 hour and 30 minutes to complete the 
jv ur. ey. 

vAfter lunch I returned to Bangalore. I drove for 90 
ftiinutes. How do you explain it ? 
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Smallest Integer 


Can you name the smallest integer that can be 
written with two digits ? 


9 
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A Puzzle Of Cultural Groups 


My club has five cultural groups. They are literar] 
dramatic, musical, dancing and painting groups, 
literary group meets every other day, the^jifStati 
every third day, the musical every fourth 
dancing every fifth day and the painting t yei^si; 
day. The five groups met, for the first^tim^ me New 
Year's day of 1975 and starting^^nr \|hat^ dc'’they met 
regularly according to sch^dul^^ 

Now, can you tell how nr(n^\r^s did all the five 
meet on one and the sane dayWthe first quarter ? Of 
course the New Year's q. v i-> excluded. 

One more'question- were there any days when 
none of the groupi> t in the first quarter and if so how 
many were t^erc ? 



The Biggest Number 


Can you name the biggest number that can be 
written with four Is? 



A Problem of Regions 

There are thirty-four lines that are tangent to a 
circle, and these lines create regions in the plane. Can 
you tell how many of these regions are not enclosed ? 
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A Problem of Age 

Recently I attended a cocktail party. There was 
beautiful young woman, who also seemed very 
and intelligent. One of the other guests su 
popped a question at her “How old are yoi '^ 
moment she looked a bit embarrassed ar^i 
stood there wondering how she was vA-riggle 

out of the situation, she flashed c. ch\rmfug and 
answered, “My age three years hei ^iiultiplied by 3 
and from that subtracted tfi 'ee i mas my age three 
years ago will give you i "v exav t age'’. 

The man who had aske'^ hjr the age just walked 
away puzzled. Then sne i ^aned over and whispered to 
me “if he can calcui. that one, he deserves to know 


my age. 
How old. 



rhink she was ? 
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Solve a Dilemma 

What is wrong with this proof ? 


.2 = 


1 

b 

ab 

ab - b^ 


2 
a 
a' 

a^ - b^ 

(a + b) (a - b) - b (a - b) 
a + b = b 
2b = b 
2 = 1 
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Pursue the Problem 


Simplify 
as far as you can 


( h 2 
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A Problem >f 









mg 

Next door to me li^'cs ' man his son. They both 

work in the same factr '-y. ’ Ww.tch them going to work 
through my window. 7» ? lather leaves for work ten 
minutes earlier thai. ‘'i > son. One day I asked him about 
it and he told -ht he takes 30 minutes to walk to his 
factory, whe '^eas his son is able to cover the distance in 
only 20 mu ui«^a. 

I y;;.:rjot!r',d, if the father were to leave the house 5 
iii^^eV^e '’ier than his son, how soon the son would 
with the father. 

Ubw can you find the answer ? 
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Peculiar Number 

Here is a multiplication: 

159 X 49 = 7632 

Can you see something peculiar in this multi¬ 
plication? Yes, all the nine digits are different. 
How many other similar numbers can you think of? 


12 






12 


A Problem of Handshakes 

Recently 1 attended a small get-together. I counted 
the number of handshakes that were exchanged^ 
There were 28 altogether. 

Can you tell me how many guests were 


13 



A Problem of ^o^ -v^ieels 


Here is a cog-whee! th^has e^gnt teeth. It is coupled 
with a cog-wheel of 24 

Can you te” how tnaf^times the small cog-whecl 
must rotate oniks to circle around the big one? 



O 
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' A Surprise! 

Write 1/81 as a repeating decimal. 
You’re in for a surprise! 


15 





Some Glutton!^, 

I was lunching in a South InJiaiVre^aMfht. The 
place was crowded. A man ?xr--<;ev' hrPfiself and sat at 
my table. He began to eat iOi’s on 2 after the other. As 
soon as one plate wps ti.'ished he ordered more. As I 
sat there discreetly wa '^hh q him, somewhat stunned, 
after he finished the last dli he told the waiter that he 
did not want arv Ti». 'e. He took a big gulp of water, 
looked at me, sn.’^ed and said ‘The last one I ate was 
the 100th idl in the last five days. Each day I ate 6 more 
than on thh pitivious day. Can you tell me how many I 
ate W'terd^y?’ 

\> 
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What do You Think? 


o 



oooo 

ooo 

oo 

o 


14 






Make the left arrangement look like the right 
arrangement by moving only three circles from the left 
arrangement. 


17 



Sum of the Reciprocals 

The sum ot two numbers is ten. Thei* pio^iuct is 
twenty. Can you find the sum of^e r/^cii>:o:als of the 
two numbers? \ / 



A - _c ^ were playing Bingo. I noticed 

i • 1 * £.£. X * 



sometning ve/ry inte esting. There were different Bingo 


numbe4c^\l^xe:Tesponding column or row. The centre 
cr^ur^Xivas^ free space. 


i^ahy such cards are possible, can you tell? 


19 


A Combination Problem 

Can you combine eight 8s with any other 
mathematical symbols except numbers so that they 
represent exactly one thousand? 

You may use the plus, minus terrhs, and division signs 
as well as the factorial function and the Gamma 
function. You may also use the logarithms and the 
combinatorial symbol. 


15 
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Count the Triangles 

Take a good look at this sketch: 




Now can \f6d te^’how many triangles are there in this 
figure ? 

21 _ 

No Change! 

I got out of the taxi and I was paying the fare. But the 
taxi driver could not give me change for the rupee 
note. To my surprise 1 noticed my two friends Asha 
and Neesha walking towards me. I requested them to 
give me exact change for my rupee note. They 
searched their handbags and said ‘No’. 

They both had exactly Re 1.19 each in their 
handbags. But the denominations were such that they 
could not give the exact change for a rupee. 

What denominations of change could they have 
had? They both, of course, had different denomina¬ 
tions. 


16 
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Find out the Sum 

What is the sum of all numbers between 100 and 
1000 which are divisible by 14? 
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Count the Squar 

Take a good look at this figui^L 





• 





/ 





How many squares are there in this figure? 
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Soniething for the Chickens 

A friend of mine runs a small poultry farm in 
Bangalore. She took me round to see the place. I 
counted the number of chickens. There were 27 of 
them. And there were 4 enclosures. I noticed that in 


17 


















each enclosure there were an odd number of chickens. 
Can you tell how many there were in each 
enclosure? 
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Magic Square 


13 

sy, *, 

4^4 4 

sP' 



5V2 



implete this magic square so that the rows, 
ins, diagonals — all add to the same number. 
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Find out the Value 


What is the value of / 

v/l2 WI2 +x/l2 +sl\2 +n/I2 + ■ 

_ 27 __ 

A Hair Raising Prob'<>»igi^ 

Prof Guittierz is a very interesthCi '^rcourunet him 
in Montevideo, Uruguay sen mv back. We were 
discussing people’s hai’: 




Prof Guittierz told me L'^^at there are about 150,000 
hairs on an average on c me n’s head. I disagreed with 
him. I told him !hat "lo one could have actually come by 
this figure — whv wou.d have the patience to actually 
take a man’s head i nd take the hair by hair and count 
them! 

‘No’ hx^oued ‘It is enough to count them on one 
3qu'>re 'en jmetre of a man’s head and knowing this 
a; d ti e size of the hair covered surface, one can easily 
the total number of hairs on a man’s head’. 

Then he popped a question at me. ‘It has also been 
calculated that a man sheds about 3000 hairs a month. 
Can you tell me the average longevity of each hair on a 
man’s head? 

Can you guess what my answer was? 


28 


Value of‘S’ 


If S = (l/N + 1)N 
And N = 10 
Compute S 
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Test this Square 

Is this a magic square ? If so why ? 


1 

12 

10 

.. /i 

15 




• 

,1 

3 
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Question of Age 

winter I was in the United Kingdom. Travelling 
train from London to Manchester, I had for 
company two middle-aged Englishmen who were 
seated opposite to me. Naturally, they did not speak to 
me — because we hadn’t been introduced. But 1 could 
not help overhearing their conversation. 

‘How old is Tracy, I wonder?’one asked the other. 

Tracy!’ the other replied ‘Let me see — eighteen 
years ago he was three times as old as his son/ 

‘But now, it appears, he is only twice as old as his 
son’ said the former. 

I tried to guess Tracy’s age, and his son’s age. What 
do you think my solution was? 
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A Pair of Palindromes . 

Multiply 21978 by 4 

Now see if you can find a pair of palindromes, t j 
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A Computing Pro 


Compute : 

[5 - 2 (4 - 5)-i]2 


A Problen 





hoes and Handbag 


When I waiKed .^.to that shop in New Market I had 
altogether R. 1 in purse. When I walked out I didn’t 
have a s nq^e paise, instead I had a sari, a pair of shoes 
and,{^»^./toa j. 

cost Rs90/- more than the handbag and the 
d the handbag cost together Rs 120/-more than 
pair of shoes. 

How much did 1 pay for each item? 


34 



Rule of Three 

What is meant by the rule of three? 


35 


Compute ‘M’ 


8™ = 32 
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A Matter of Denomination 

One morning I went to draw some money from my 
bank. The Cashier behind the counter smiled at m< 
and said iVe got here money of all denominations, 
got denominations of 1 Raise, 5 Raise, 10 
Raise, 50 Raise, Rel/-, Rs2/-, Rs5/-, RslQ^y ^ 
Rs50/-, RslOO/-, Rs500/- and RslOOO/-. 

How many different amounts of mem^j^f^make 
by taking one or more of each o me mim tic 

What do you think my 







Digits 


Can you fine' a'Tkmber which added to itself one or 
several times will'gwe a total having the same digits as 
that nunbtr TWt differently arranged and after the 
sixth c. ^diiM^^ill give a total of all nines? 

38 _ 

Prime Number 




Do you know which is the largest known prime 
nurhber? 

39 


A Computing Problem 

Compute xif;X=i_+ Jl 

1.2 2.3 3.4 4.5 

1 , 1 

(n - 1) n n (n + 1) 


+ 1 + 1 . L 

5.6 6.7 
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Wrong Names of Months 

It was in Vienna that I met Prof. Jellinek, He was a 
linguist. We were discussing calendars for some tim^ 
— Gregorian calendar, Julian calendar 



calendar, Chinese calendar etc. Then sud 


popped this question at me. ^ 

‘Don’t you think it is strange, Deceinbir Is the 
twelfth month of the year. And do v F»^ow what 
actually December means — ter/ ‘T^aka’ is u Greek 
word meaning ten. Therefc'^e, ''^CcHtre would mean 
ten litres and decade means te^yei-rs. December then 


h. BlWt isn’t. How do you 


should be the tenth r^ofi 



Here is a wheel with a fixed centre. Assuming that 
the outside diameter is of six feet, can you tell how 
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many revolutions will be required so that a point on its 
rim will travel one mile? 


42 



Continue the Series 


1, 3, 6, 10 

Name the next three numbers in the^ 


43 



A Problem Skiing 


It was a skiing resori iflSw tzerland. I met a skiing 
enthusiast by the skiiltg3|Dpes. He had a packed lunch 
with him. He askev. to^in him for lunch back in the 
spot where wo w^^anding at 1 p.m., after he had 
done a bit of al^g. I told him no, as I had an 
appointment tj^eep at 1 p.m. But if we could meet at 
12 nc''n, I Kid him that perhaps I could manage. 

T. 'en '■'.e some loud thinking, “I had calculated 
. *- it 1 could ski at 10 kilometres an hour 1 could arrive 
ck at this spot by 1 p.m. That would be too late for 



^KJu. But if I ski at the rate of 15 kilometres an hour, 
then I would reach back here at 11 a.m. And that would 
be too early. Now at what rate must I ski to get back 
here at 12 noon?....let me see”. 

He got the right figure and he got back exactly at 12 
noon. We had an excellent lunch. 

What do you think the figure was? 


24 
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Smallest Positive Prime 


Which is the smallest positive prime which is some^ 
multiple of seven less than a cube of a countij 

number less than ten? 

' 

Sum of the Co 

Find the sum of the coef^ki^Hk 
(a + bF^ is expande4^ ^ 




Numbers 

It was a: ai. ^^Lnday afternoon. I took shelter inside 
a friend ’^ (io*:se. He was entertaining a group of 
peqn/te^^ joined the group. We were discussing 
and their interesting qualities. Then my 




.// V 


e\^^^ho is a mathematician said that he would show 
\\u^)i^mething very interesting. 
rr He gave me a piece of paper and asked me to write 
r any three digit number. 

‘Can there be any zeros in it?’ I asked. 

‘Any number, using any digit from zero to nine. But 
don’t show me the number’ he said. 

1 wrote down a three digit number and asked him 
what to do next. 

‘Fold the paper and pass it on to the man next to 
you’ he said. 

‘What do 1 do?’ Asked the man next to me. 

‘Write the same number along side and pass it on to 
your neighbour’ he said. 
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‘Now youVe got a six digit number. Divide this 
number by seven’ he said to the man who had the 
paper. 

‘What if it doesn’t divide? What if it leaves a 
fraction?’ asked that man. 

‘It will, don’t worry’ said my friend. 

‘But how do you know? You haven’t even 
number’. 

‘Leave that to me. Just divide, tear a p^ecv 
write the result on it and pass it on t< 
you.’ 

When the next man got my friend 

asked him to divide the numt by 11 and pass on, only 
the result to the next i >an. i next man was now 
asked to divide the numb ^r Ly 13. 

‘This time, I am sure he number will not divide by 
13. Very few do’ he said. 

‘That’s my ^ea'Iache. You just go ahead and do the 
division’ said my hiend. 

‘Good g >Q. L does divide by 13. I was just lucky’ 
rema'^ked &<i man with the slip. 

' ‘r^^ow ^vr^tr down the result in another bit of paper. 
l^d many times over so that I do not see the number 
cno give it to me’ said my friend. 

When he got the folded bit of paper, he handed it 
over to me and asked, ‘Is this the number you wrote 
down to start with?’ 

I was amazed! It was exactly the three digit number I 
had written at the outset. 

How do you explain it? 


26 
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Don’t Cross the Lines 

Here is a sketch with three squares. 

Can you draw a line in these three squares in g 
continuous line without crossing any lines or taki 
pencil off the paper? 





48 


Do You hafve Change? 

you change a rupee note in such a way that 
there are exactly fifty coins? No 2 Raise coins. 


49 


Abra Cadabra 

SEVEN VIGINTILLION, THREE HUNDRED 
FORTY SIX NOVEMDECILLION, SIX HUNDRED 
FORTY EIGHT OCTODECILLION, FOUR 
SEPTEDECILLION, FIVE HUNDRED SIXTY 
SEXDECILLION, NINE HUNDRED EIGHTYSIX 
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QUINDECILLION, TWO HUNDRED FIFTEEN 
QUATTOUR DECILLION, THREE HUNDRED 
FORTY EIGHT DUODECILLION, FOUR HUND¬ 
RED forty four undecillion, two hun¬ 
dred EIGHTYSIX DECILLION, FOURHUNDREI? 
FORTY FIVE NONILLION, THREE HUND»M 
AND FIVE OCTILLION, ONE HUNDRED FCRT? 
SIX SEPTILLION, THIRTY NINE SEXTIIMCN 


ONE HUNDRED FORTY QUINTILLIO ' 



SIX QUADRILLION, NINE HUNnhE^^IXTY 
TRILLION, SIX- HUNDRED SEVEUT^^IGHT 
BILLION, FIVE HUNDRED EIGH iWO MILLION, 
TWO HUNDRED FIFTY ^L.^OUSAND AND 



Is it pos^iblej Inat there are 53 Tuesdays in a 


non-leap v ^arf^hat is the probability? 


Volume of a Cylinder 

A cylindrical container has a radius of eight inches 


with a height of three inches. Compute how many 


inches should be added to either the radius or height to 
give the same increase in volume? 
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Little Mammu and the String 

‘Mummy give me more string, 1 want to play 
telephone with NavaF said my little girl Mammu. 


28 







‘More string, good god! I gave you so much this 
morning. What did you do with the whole ball 1 gave 
you?’l exclaimed. 

‘Oh you took back half of what you gave me to its 
packages’ Mammu countered. 

‘You still have the other half of the ball’. 

‘Deepa took half of what remained, to pa< 
books and toys’. 

‘And what about the rest?' 

‘There was very little left and Amit tad^hdf^or what 1 
had to fix his suspenders. Them^alli^i t^k ^^o-fifths 
of what was remaining to tie ^rl^i^Ttail’. 

‘I see’. 

‘Now all I have left is ce^j;jltres. Can 1 possibly 
play telephone with 30 ce ^tir .etres?’ 

How much strin^dk^ I give Mammu in the first 
place? 


53 



Tail or Head 


,iposing six coins are flipped, what is the 
probability of at least getting one tail? 
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A Division Problem 

Can you divide 1000 into two parts such that one 
part is a multiple of 47 and the other a multiple of 19? 


29 
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. Count the Squares 

Guess how many squares are there in this figur D 







The C^se of the Missing Digit 


mine asked me to write down any 
(It number. But, he put a condition, the number 
fd not end with a zero, 
put down the number 96452 
Then he asked me to add up the five digits and 
subtract the total from the original number. 

I did and here is what I got: 

96452 - 26 - 96426 


He then asked me to cross out any one of the five 
digits and tell him the remaining numbers. I crossed 
out the 2 and told him the rest of the digits. I neither 
told him the original number nor what I had done with 
it. Yet ‘pop’ he told me the exact number I had crossed 
out 

How do you explain it? 
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Magic Star 


Take a good look at this six-pointed figure. This 
what is known as a magic star. The total in evcrvrofcj 
adds up to the same. 





1 + 12 + 10 + 3 = 26 
4+ 6+ 7 + 9 = 26 
4+ 8 +12+ 2= 26 


9 + 5 +10+ 2 = 26 

11 + 6+ 8 + i=26 

11 + 7+ 5+3= 26 


But there is something imperfect about this star. 
The sum of the numbers at the points do not add upto 
26. Now can you replace the numbers in such a way 
that theiir sums in every row and every point add upto 
26? 
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' A Problem of Weights 

It was Mammu’s birthday and I decided to buy fo/ 
her some sweets. There was an old woman in tm 
candy shop. I noticed something very strange wnfc 
she was weighing out the sweets. She had ju^six 
wieghts and a balance scale. That’s all sh' 
just this she was able to weigh any ur^^rjmber of 
ou / 



Here is an e^aph of the celebrated Greek 
mathemaljf 250 A.D., Diophantus, Can you 
calculate his ::ge from this? 


• PASSED ONE SIXTH OF HIS 

MFL liM CHILDHOOD, ONE TWELFTH IN 
^C^H, AND ONE SEVENTH MORE AS A 
BACHELOR; FIVE YEARS AFTER HIS MARRIAGE 
A SON WAS BORN WHO DIED FOUR YEARS 
BEFORE HIS FATHER AT HALF HIS FINAL AGE. 
HOW OLD IS DIOPHANTUS? 
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Pin-Point the Time 


At this moment it is 9 P.M. Can you tell me what time 
it will be 23999 999 992 hours later? 
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Question of Probability 

My friend Parveen teaches at a school. One da fehe 
conducted a test for three of her students and whei 
they handed back the test papers, they had forgj 
to write their names. 

Parveen returned the papers to the si 
random. 

What is the probability that nopn^ Ithree 
students will get the right papei 



How Bifi it Look ? 

We have an 114 ° How big will it look 

through a gla^trv t magnifies things three times? 

,Q 

' 63 _ 

Problem of Gifts 

ias Diwali day. A day to exchange gifts. Two 
lers gave their sons some money. One father gave 
lis son Rs. 150/- and the other Rs, 100 /-. But when the 
two sons counted their money, they found that 
between them they had become richer by only 
Rs. 150/-. 

How do you explain this? 
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Find out the Value 


Can you figure out? 
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Sin 

Cos 

Tan 

Ctn 

Sec 

Csc 




Height of a Pole 


What will be the height of a pole made up of all the 
millimetre cubes in one cubic metre,if placed one on 
top of another? 
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Volley of Questions 

Here are a set of questions. Try to figure out the 
answers: 

a) Is there a largest pair of twin primes? 
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b) 

c) 

d) 


e) 


f) 


s) 


h) 


1 ) 

m) 


Is there always at least one prime between two 
successive perfect squares? 

Is there a largest even perfect number? 

Is there a formula in terms of N, where N is any^ 
natural number, that will only generate primes U 
all N? 

Is Fermat’s last theorem true or false? liis 
theorem states that ‘The equation 
‘n’ is an integer greater than two, has ^VolWtonln 
positive integers. 

Is it possible that somev^^r^inl b^ecimal 




approximation for pi th ^re ^j::c(^yLHeven consecu- 
tive seven e.g. = 3.T4159 Vy 
Is it possible that 3Vfc;v evewnumber greater than 
two can be writte ' a^ tne sum of exactly two 
primes? 

Is it possible that the ratio of the number of twin 
primes leo^ tl. ''n N to the number pf primes less 
than N a^^orcaches some limit as N gets larger and 
larger? 

p''.jsihle that the series of Mersenne primes 
UciS for ever, or has a largest member? 
at is the best way to pack the most spheres into 
a given container with a given volume? 

Is it possible that there exists maps that require 
five different colours so that two countries with a 
common boundary have different colours? 

Is it possible that there are odd perfect numbers? 
Is it possible that there exist a pair of available 
numbers of opposite parity—one odd, one even. 
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Cutting the Face of a Clock 

Here is the face of a clock. 
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Can you cut the faco of t. e clock into six parts of any 
shape in such a way that :he aggregate number in all of 
them is the sar'e? 

This problShn i' a sure test of your ingenuity and 
resourceM^es^ 

_ 68 _ 

Beetles and Spiders 

Naval collected 8 spiders and beetles into a little 
box. When he counted the legs he found that there 
were altogether 54. 

How many beetles and how many spiders did he 
collect? 
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Value of ‘S’ 

S434S0 What number must be substituted with ‘S’ 
to make it divisible by 36? 

36 
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Read out the Figure 

A London monument is marked as 

MDCLXVI 

What year does it represent? 


Rupees One Hundred 

Recently I attended r magic%nction. The magician 
made a very attractive p. "^posal from the stage: 

‘Can anyone in the ».Tcli:nce give me Rs5/- in 20 
coins. One cc idif on. The coins must be of 50P, 20P 
and 5P denomi;.^tioni>. No other coins would do. To 
anyone who can g. ;e me this I am willing to give away 
RslOO/-. ^’mdred rupee for five!’ 

Every one V7as silent. No one went forward. Some 
per nle he^an to look for bits of papers and pencil in 
tl ^irv'ockets evidently to calculate their chances. But 
. o\.ne went forward. 

_ The magician renewed his offer once agaiq. ‘What, 
^o takers. No one wants to make easy money!’ 
There was silence in the auditorium. 

‘Perhaps you think it is too much to give me Rs5/‘ in 
exchange of RslOO/- Alright Fll take only RsS/-. Of 
course, in the same denominations as I mentioned 
already. Twenty coins. How about that now?’ 

No one stirred. 

‘Alright, alright! The magician went on. ‘Even three 
rupees you think is too much to exchange for Rs 100/-. I 
will come down even more. Only two rupees—just two 
rupees’ he showed his two fingers ‘for rupees one 
hundred’. You can’t let go of such an opportunity. 



follows: 



wupecs Five 
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really. Ladies and gentlemen. Just two rupees—in the 
denomination 1 mentioned already—twenty coins— 
for rupees one hundred!’ 

Nothing happened. He renewed his offer sever^ 
times and finally he gave up. 

Why do you think no one came forward 
advantage of the magician’s most attractive 
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A Curve callea 

Can you tell what cijtve ha^b^jn called the ‘Helen of 
Geometers’? i 



Here are seven prime numbers: 5,7,11,13,17,19,23 
Can you arrange these prime numbers in the seven 
circles so that the rows and diagonals add upto the 
same prime number? 
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Three Digit Number 


153 = 13 + 53 + 33 

Can you find some other three digit numbers lik£ 




this? 
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Interesting sSuiris 



a) 

b) 

c) 

d) 

e) 

f) 

g) 

h) 

j) 


What is interesting abo 



owing sum: 

y 


1 + 3 + 5 = ? 
l+3+5+7=? 

1 + 3 + 5 + 7 + 9 => 

1 + 3 + 5 + 7 ^9' 

1 + 3 + 5 + 11^ + 13 = ? 

1 + 3 + 5/»7\9 + 11 + 13 + 15 = ? 

1 + 3 l5?5\+ 7i3^ + 11 + 13 + 15 + 17 = ? 

+.289 + 291 + 293 + 295 = ? 


1 + 3 + 5 



7 + 9 + 11 + 13.+'R = ? 
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Pentagon in a Circle 

How can you inscribe a pentagon in a given circle? 

77 


A Problem of Typing 

It was a day of rush. I had to send off the typescript 
to my publisher by the evening s mail. Mr Das Gupta, 
my stenographer is a very experienced person and he, 
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I knew could do the job neatly and quickly. But even he 
would take 2 Hours to finish the job. This couldn’t have 
done! Sq 1 decided to engage another typist. She ^ w 
would do a neat job, 1 was told, but she was not a fast ^ 

typist like Mr Das Gupta. She looked at the job anrf^%k\^ 
said that if she were to do the entire job by hersojiM^^/ 
would take her three hours. 

1 decided to let them do the job side by s dp 

Within how much time, can you tell, thfm^ of tnel 


finished the work? 


7e 





A Divali Gai-'-ering 

'V • 

It was the Diwali day^A^ on this day we decided 
that my whol^ fe sTOuld meet. The gathering 
consisted of one g ^^n^father, one grand-mother, two 
fathers, two rnothe* s, four children, three grand-child* 
ren, one^b^i. ^*", two sisters, two sons, two daughters, 
one fatL 2 ;^^^law, one mother-in-law, and one 

We were altogether seven, 
io you explain it? 



79 


The Property of Numbers 
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Take a good look at the figures in the sketches: 
Each of the sets of numbers has a property 
concerning cubes of its elements! Can you find the 
property? 
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Find out the Number 

Can you find a number of nine non^ 
that is divisible by 11? 

Find the smallest of sue' 
biggest. 




& 


^i^digits 
well as the 





Here is a crescent. 

Can you divide it into six parts by drawing just two 
straight lines? 


_ 82 

Convert into Roman Figures 

Can you write 1789 in Roman figures? 


41 









83 


Mammu and the Eiffel Tower 



Last time we were in Paris. Mammu and I—Mammi 
fell in love with the Eiffel Tower. She began to ii 
that we carry the Eiffel Tower back to India. 1 tj 
explain to her that such a thing was impossible. I 
nothing would make her see reason. Fini‘’‘v iJJ 
promise her that I would have an identicc ^ tc\Mjmade 
in miniature, for her. / \ 

In order to have a smaller repi. ''A made ^enquired 
the exact data of the Eiffel Ts'Woi H^"-e are the details: 

The Eiffel Tower is metres high. 

It is made of steels ^ 

The weight of ste^ u 'eo *3 8,000,000 kilogrammes. 

1 have decid3d ^ ^ o^de. the model to be made with 
only 1 kilogram; ''e oi steel. 

How high,^‘d yc i think my Eiffel Tower would be? 
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Find out the Time 


hat does 1408 hours mean? 
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A Problem of Thickness 


We have a large, very thin sheetof rice paper which 
p>ile at the rate of one thousand sheets to the inch 
Supposing we tear the paper in half and put the two 
pieces together, on top of each other, and we tear 
them in half and put the four pieces together in a pile 
and then we tear them again in half and put the eight 
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pieces together in a pile, and we continue like this upto 
fifty times, can you tell how high the final stack of paper 
would be? 


Name the Series 

What is the name given to the series? 


1 


1 


1 


\ + - + - + - + 


Sum 



Angles 



The heavy figure is a Convex Hexagon. 

Can you find the sum measures of the angles A, B, 
C, D, E, F,. 
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Name the Series 

What is the name given to the series? 
0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55.? 
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Find out the Pattern 

What do you think the following pattern is? 
6 , 24, 60, 120, 210, 336. 
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Weight of a 3rifck 


We have a brick of 



1C*. 


c "y 


'e. It weighs 4 


kilogrammes. How much do v "^u t link a similar brick, 
four times smaller, but^^^ade of the same material 
weigh? 



i Coin Game 

friend of mine showed me a very 
fame V^ith coins. She asked me to bring 
^ ^ Saucers first and she placed them in a line. Then 

^sWplaced 5 coins of different denominations, one on 
fop of another in the first saucer. 

The coins were of the denominations Rel/-, 50P, 
lOP, 5P and 25P and she placed the coins in the order 
of their size—smallest on top and biggest in the 
bottom. 

She now asked me to transpose these coins to the 
third saucer observing the conditions that 1 transpose 
only one coin at a time, I do not place a bigger on a 
small one and I use the middle saucer only temporarily 
observing the first two conditions but that in the end 
the coins must be in third saucer and in the original 
order. 
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‘Oh that’s very simple. This hardly needs much 
effort’ 1 said. 

I took the 25P coin and put it in the third saucer. 
Then I kept the 5P coin in the middle saucer. Now I got 
stuck. I did not know where to put the lOP coin. It wai 
bigger than both! 

My friend smiled and said ‘put the 25P coin on^ 
the 5P coin. Then you can put the lOP coin ii 
saucer’. 

I saw my way and did exactly what sh((^di>4C Bfit 
to my great surprise I saw that my^T^u^;/1^d just 
begun. Where do I put the SOP ^ oi\^^ 

I did a lot of thinking. I pv ^ th : ?5? coin into the first 
saucer, the 5P coin into the t^^d Lnd then transposed 
the 25P coin there tvo. i nd n^K could place the SOP 
coin in the second sav 

After numerous tranS]. ^^tions—at last—I was able 
to succeed in rrovii,_ the entire pile of coins from the 
first saucer to thv third. 

How rryn^unyves did I make altogether? 
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Dropping a Ball 

A little ball is dropped from a height of 8 ft. and it 
bounces back each time to a height which is one-half 
of the height of the last bounce. 

How far approximately will the ball have travelled 
when it comes to rest? 
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Find out the Sequence 

What are the next terms in the sequence? 
17, 15, 26, 22, 35, 29. 
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'Puzzle of the Matches 

A friend of mine emptied a box of matches on th< 
table and divided them into three heaps, whih 
stood around him wondering what he was goii 
next. 

He looked up and said ‘well friends, we ‘^av^fi^ei 
three uneven heaps. Of course you know ^ match 
box contains altogether 48 match es, Thi;. I cion t have 
to tell you. And I am not going to you how many 
there are in each heap*. 

‘What do you want^s t(X^o/* one of the men 
shouted. # 

‘Look well, and thH<klK^ke off as many matches 
from the first heap "s ;here are in the second and add 
them to the sero "d, and then take as many from the 
second as there in the third and add them to the 
third, and Ic 'I I take as many from the third as there 
are in and add them to the first—then the 

nea^ s w'M c ll !iave equal number of matches.* 

As \ '2 all stood there puzzled he asked, ‘Can you tell 
n e )iOw many were there originally in each heap?* 
Can you? 
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Make a Magic Square 
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Fill in the empty squares with prime numbers and 
make this into a magic square. 

31 1 42 
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Multiplication Problem 

Naval has worked out this multiplication 
Has he done it correctly. What is his methoc^ Do yoi 
think this method will work in^ othe^^roVierns in 
multiplication also? 

5 ' 

84 




Can you place the numbers 11,12,13,14,15,16 and 
17—each number in one circle so that any three circles 
in a line has numbers which total the same sum? 
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Name Five Terms of Another Series 

These are the numbers that are the first five terms o] 
a series that add upto 150. Can you name five terrnj 
another series without fractions that add upto 
10, 20, 30, 40, 50 

_ 99 

Knitting 

Is a ‘size 16’ knitting need^^'l^^fhick as a ‘size 8’ 

w 

lo:)* 



knitting needle? 




A Profcn. of Chain Letters 

I opened n v rn ?iii box this morning. What do I see in 
it ? A chr(^ 3t 1 ^ 1 . This seems to turn up every now and 



then^;i;;\^iie !orm or another. 

- wonder. If one person sends a certain 
e^X^'6 two friends, asking each of them to copy the 
and send it to two of their friends, those in turn 
ich send two letters to two of their friends and so on 
how many letters would have been sent by the time the 
letter did thirty sets. 

I calculated and I had a surprise waiting for me. The 
answer was gigantic. What do you think the answer 
was? 
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Substitute the Question Marks 

0, 1, 2, 3, 4, 5, 6, 7, 8, 9 k 

? ? ? 

, ? ? ? 

~r t • • 


= 999 


Using each of the digits giy||n^J^!k75nd using each 
digit exactly once fill in the ql|£stiqn^arks. 








A of Ping Pong 

There ai«. IJ'^-^embers in my club. We decided to 
have a oii 2 tournament. All the members came 
f^rw^rd o olay in the game. Every time a member 
losv s c. game he is out of the tournament. 

Th re are no ties. 

Can you tell how many games must be played in 
order to determine the champion? 
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Missing Terms 

48, 60, 58, 72, 68, 104. 

Here is a sequence. Can you find the two missing 
terms? 


49 










104 


Measure out the Time 


We have an old grandpa clock at home. It take; 
seven seconds for this clock to strike seven go; 
Now how long do you think it will take for stril 
gongs. 
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Packets cf Cai Qy 

If 6 men can pack 6 acket;. of candy in 6 minutes 
how many men are reguii'd t^ pack 60 packets in 60 
minutes? 



sify the Numbers 


of numbers: 

161 163 167 169 187 
289 293 365 367 371 
!an you classify these numbers as prime numbers 
composite numbers. And when you find a 
composite number, can you give its prime factors? 
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A Problem of Weight 

In my neighbourhood lives a man who weighs 200 
pounds. He has two sons. They both weigh 100 
pounds each. On a festival day they decide to go 
across the river on a boat to visit some relations. But 
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the boat could carry a maximum load of only 200 
pounds. 

Yet they managed to get across the river by boat. 
How did they? 
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Biggest Number 

What is the biggest number tl 
three figures? 


jre-^sed in 


1757051 

Take a good looV^t this number. Now tell me, is it a 
prime nuilSt. [{ not, what are its factors? 
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Mnemonic 

‘May I have a large container of coffee?’ 

This is a mnemonic. Can you tell what it signifies? 
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A Problem of Ribbon 

We have a 100 ft piece of ribbon. 

If it takes one second to cut it into a 1 foot strip how 
long would it take to cut the entire ribbon into one foot 
strips? 
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A Problem of Gooseberries 


When I was a little girl, one day my mother had left a 
bowl of gooseberries to be shared between my twj 
sisters Lalitha, Vasantha and myself. 1 went home 
I ate what I thought was my share of gooseberrii 
left. Then Lalitha arrived. She thought she was 
one to arrive and ate the number of gooseL "»rries, 
thought was her share and left. L^sily ^^usantha 
arrived. She again thought she wa > ti ^s^ one to 
arrive and she took what she tho. gi/ was her share 
and left 8 gooseberries in ti.*’ oo T 



When we three sis.'^rs n.^t in the evening we 
realized what had ha/oe"'ed and my mother 
distributed the remaii^nn^^ 8 gooseberries in a fair share. 
How did my inotJ^U^o ir? 
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t^^l/alue of a Googol 

much is a googol? 
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Angle of Hands 


The time is 2.15 P.M. What is the angle between the 
hour and minute hands? 


_m_ 

A Problem of Candy Bars 

Recently 1 attended a birthday party. All the children 
in the party were given candy bars. All the children got 
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three candy bars each except the child sitting in the 
end. She got only two candy bars. If only each child 
had been given two candy bars there would have been 
eight candy bars remaining. How many candy bars 
were there altogether to begin with? 
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Speeding Train 


The distance between Bangalore to My Iot ? i: 

60 miles. Two trains leave at 10 in the norr'iio. One 
train leaves Bangalore at 40 mpi: ar d th<i o‘'her from 
Mysore at 50 mph. When jji^eL are they nearer to 
Bangalore or Mysore? 



Why F.'oai^Wffeels Wear Out? 

Perhaps you noticed the wheels of some 

carts—the nt ones are smaller than^he rear ones. 
Why do hefrftpt axles wear out faster than the rear? 
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Match Sticks 

=oc= 
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Here are twelve match sticks. Can you remove 
exactly two so that exactly two squares remain? 


119 


Mathematical Oddity 

In the 20th Century there are only 
whose numbers are a mathematical oc’div bzcaxj^e 
their numbers signify a prime numbe»:^ht f\st one of 
its kind was the year 1951. n^ne ^lie other 

six 




umpkins 

1 was shojffpThg^ vegetables at the New Market. I 
saw two ’'"ns of the same quality but of different 
sizes Ov ? w-to bigger than the other. The bigger one 
wa' 60 ''oi ir circumference and the other 50 cm, I 
ai.Hec the vendor the price. The bigger one was one 
e nd a half times more expensive. Which one do you 
think would have been a better buy. 
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Division of 45 

Can you divide the number 45 into four parts such 
that when 2 is added to the first part, 2 is subtracted 
from the second part, 2 is multiplied by the third part, 
and the fourth part is divided by 2. All the four results 
should be the same number. 
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A Problem of Probability 


This happened when I was visiting Bagaio, a holide^ 
resort in the Phillippines. 

I was lunching with a young mathematics pr^Mss^ 
who was also holidaying. We were seated ato 
the window. We spoke about various things indima>i5/ 
we hit upon the subject of the detern^'nL4p^:ai of the 
probability of a coincidence. C ) 

The professor, incidentally his n. nriV^Prof. Alfredo 
Garcia — he took out a coi. anc Shid ‘Now watch, I 
am going to flip this coi. on th. taole without looking. 
Tell me what’s the probav Uity of a tail-up turn?’ 

At that time two othe. fri»^nds of ours walked in and 
joined us at tht, tab for coffee. We briefly explained to 
them the topic oXour discussion. 

Tirst of all, pj^fessor, explain .co us what is 
‘probabib;i>’ s one of the two friends.’ 

do. Not everyone knows it’ I said, 
eriv mi^. Well it’s really very simple. If I toss a coin 
^jr, there are only two possible ways in which it 
fall. Head or tail. Of these only one will be 
actly what we want. Let’s call it a favourable 
occurrence. Then it can be deduced mathematically 
this way. 

The number of favourable occurrence = 1 
The number of possible occurrence = 2 



In this way the probability of a tail-up can be 
represented by the fraction ^ 2 - 

What if it is not a coin.... say it is something more 
complicated’ interrupted one of the friends. 

‘Say for example a die’ joined in the other. 

‘Yeah, a die. Let me see_ of course_ it’s 

cubical in shape’. 
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The professor was thoughtful for a moment. Then 
he continued 'Yeah .... it has numbers on each of its 
faces .... 1,2,3,4,5,6, . . . 

‘Now what's the probability .... of.... say number ^ 
turning up’? I asked. 

‘Well, there are six faces. Therefore we have Jtj 
how many possible occurrences there are 
professor. ‘Any of the numbers from 1 to 6 ca r ^\ T^p. 
The favourable occurrence for us, natir:ali\ w*ll be^ 
And naturally the probability in this ^rse v'/a be 1/6’. 

‘But can you really compuct in this m-^^iner any 
event’? queried one of the HenHc, "“aKe tor example, if 
I were to bet that the very lext person to pass our 
window will be a wogia^whaii^he probability that I 
would win the bet?’ • 

‘Well, 1 would say iK^%, provided we decide to 
regard even ^l^Wl^oy as a man and a little girl as a 
woman’, the p’^'^ssor replied. 

‘That’s assuming that there’s an equal numoer of 
men and uon.^n in the world' I joined in. 

‘Inpucli ". case what’s the probability that the first 



passing the window will be men?’ one of 
inds asked. 

^ell, a computation of this kind will be a little more 
.complicated. We’ll have to try all the possible 
combinations. The first possibility will be that both the 
persons will be men. Second possibility that the first 
person may be a man and second a woman. Third, the 
first person may be a woman and second a man. 
Fourth, both the persons may be women. That makes 
four combinations. And of course, of these four 
combinations only one is favourable’. 

‘I see’ I agreed. 

‘So, the probability is the professor continued. 
‘And that’s the solution to your problem’. 

We were all silent for a moment. Then one of the 
friends spoke. 
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‘Supposing, instead of two, we think of three men. 
What would be the probability that the first three 
persons to pass our window will be men?’ 

The solution is obvious, isn’t it?’ the professor said. 
‘We start by computing the number of possiblj 
combinations. When we calculated for two passer; 



the number of combinations we found was 4. 
adding one more passer-by we have to 
number of possible combinations, because t ^ch of tb^ 
four groups of the two passers-by ca:::^t. ‘o’oed by a 
man or a woman. That makes tl n mox r (>f possible 
combinations in this case 4x2 = 

‘One would have never 'hbuvhv of it that way’ 
remarked a friend. \ 

‘But you see it for ^^'t! “^he probability is quiet 
obvious — it is l/0t^^ly one in eight will be a 
favourable occurr^;^. Tme method of calculating the 
probability is really’. 

The profe^sor\tcl6k out a ball pen from his pocket 
and wrote ‘\e white table cloth. 

by, the probability is X OK’ 

ig^ced. 

iree it is ^2 x V2 x V 2 = Vs’ 

:§reed’ said a friend. 

^Now for four the probability will be, naturally, the 
product of 4 halves, that is 1/16’. 

‘It appears the probability grows less each time’ 
remarked a friend. 

‘Right. Take the case of ten passers by, for example. 
The answers will be the product of 10 halves. Do you 
know how much it is 1/1024’. 

‘No’ we all said in a chorus. 

‘In other words’ said one of the friends ‘If I bet a 
dollar that the first ten passers-by will be all men, 
chances of winning the bet is only 1/1024’ 
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mewhat 
home 


'Well I can put up a bet for a $ 100.00 that it will not 
happen'. The professor said very confidently, 

‘I can surely use a hundred dollars. Wish I could 
catch you on that bet professor' I joined. 

'But then your chance to win will be only one in 
thousand twenty-four’. 

‘1 don't mind .... all I would be losing is q 

'Still a dollar is dollar' said a friend. 

‘And your chances of winning the b 
said the other. 

I looked out of the window. 1 re r ^d 
deserted. After lunch, mos^ 
enjoying their after-lunch sic nas. looked at my watch. 
It was almost approaci ipg 2 — only a minute or 

so left. I spoke quickV 

‘Tell me professor, ‘^^j:i5t are the chances of my 
winning. If I were ^ ^ het one dollar against one hundred 
that the nex^ hu idred passers-by outside our window 
will be mer'. 

‘Your cha..wes of winning would be even less than 
onecki V. ^iiilion for twenty passers-by and for 100 
y K\e probability would be even less than' he 
on the table cloth 

_ 1 _ 

1000 000 000 000 000 000 000 000 000 000 

‘Really!’ I remarked ‘I still want to take the bet with 
you that the next one hundred passers-by will be men'. 

‘I will give you one thousand dollars instead of one 
hundred. You can’t win the bet' he said excitedly. 

I looked at my watch again. It was only a few seconds 
before 2 P.M. 

As our friends watched us with utter amusement I 
reached for the professor's hand and shook it, 
confirming the bet. The very next moment something 
happend. 
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In exactly five minutes after that the professor was 
heading towards the bank to encash all his travellers 
cheques in order to pay me my one thousand dollars. 
How do you think I won my bet. 

_ 123 

Arrange the Digits 

1, 2, 3, 4, 5, 6, 7, 8, 9 
Here are the nine digits. 

Can you arrange the nine digits-^in i. ■'de/ fiWh left to 
right and + or — signs only ^afl^JSHduce a result of 
100? w ^ ^ 







Somethjg^^i^he Way of Calculus 

We he:' e ^ "ectangular sheet of tinfoil whose 
dimensic ns ?;:e 32 centimetres by 20 centimetres. 

cut out at each of the corners. 

^u iind the maximum volume of a wooden box 
can be lined by suitably bending the tinfoil to 
er the base and sides of the box? 
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The Problem of the Music Concert 


Recently I was at a music concert in Calcutta. I was 
sitting only one hundred feet away from the musicians. 

The performance was being broadcasted. My sister 
Vasantha who lives in Bangalore also heard the same 
concert on -the radio. 1 am sure you know that 
Bangalore is over a thousand miles away from 
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Calcutta, and also that sound travels at 1100 feet per 
second. 



Do yoti think there was any difference in the times at 
which the music was heard by Vasantha and myself? W 
so which one of us did hear the qiven note first? L 



C D 

Can you tell how many triangles are there in each of 
these figures? 
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Third Dimension of a Box 


I have a box. The two dimensions of the box are 4’ 
and 3”. Compute the third dimension of the box s< 
that the space diagonal of the box is an integer. 
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Out in the C 

Mammu and I, we were on atpu^PWest Germany. 
It was a very cold wirter '^veniK^fW stepped in the 
street to walk to a coffe^ she n Mammu is only five and 
a half years old. We were dressed similarly. Who do 
you think felt cokler: 
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eight of a Room 

4ven the floor area of a room as 24 feet by 48 feet, 
id the space diagonal of the room as 56 feet, can you 
find the height of the room? 
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Average Speed 

It was a long drive, I drove 60 kilometres at 30 
kilometres per hour and then an additional 60 
kilometres at 50 kilometres per hour. 
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Compute my average speed over the 120 
kilometres. 
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Special Number 


II I'Numuer 

.32 \ 0 ^ 




A ProblenvV^ ^ Lillies 


covered a surface doable that which it filled the day 
before, so that at "he end of the 20th day if entirely 
coveredin which it grew, how long would it 
take^<L^/aj>^lillies of the same size at the outset and 
at ote of growth to cover the same pond? 
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Decode the Mnemonic 

Here is a piece of Mnemonic: 

Now I — even I, would celebrate 

In rhymes unapt the great 

Immortal syracusan rivaled never more, 

who in his wondrous lore 

Passed on before, 

Left men his guidance 
How to circles mensurate. 

Can you tell what it signifies? 
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Computing to Infinity 

How much is 

1/7 + 2/72 + 1/73 + 2/74 + 1/73 + 2/73 + 1/77 


How to Increa 



of eight inches 


A cylindrical conta’nei^as 
and a height of three ir chJt • 

Compute how many should be added to 

either the radius^r 1. ^'qht to give the same increase in 
the volume? 
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Problem of Family Relations 

Ivery man or woman alive today had 2 parents, 4 
grand-parents, 8 great-grand parents, 16 great-great- 
grand parents, 32 great, great, great grand parents and 
so on. 

Let us take the case of Ram. Two generations ago 
Ram had 2x2 oy2^, or 4 ancestors. Three generations 
ago he had 2 x 2 x 2 or 2^ or 8 ancestors. Four 
generations ago he had 2 x 2 x 2 x2 dr 2^^ or 16 
ancestors. 

Assuming that there are 20 years to a generation, 
can you tell 400 years back how many ancestors did 
Ram have? 
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Counting A Billion 

If you were to count one number per second and^^^j 
counted seven hours per day, how long would it tak^ ^ 
you to count to a Billion? 
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A Question "/t identity 


Is this a prime numbe, ? ^ 

& 
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Deck of Cards 

'standard deck of cards has 52 cards. What is the 
irobability that six cards drawn at random will all be 
black cards? 
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Value of ‘X’ 


17 . X = 17 + X 

What is the value of X ? 
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Solving Problems 

Romila appeared for a maths exam. She was giv( 
100 problems to solve. She tried to solve all of 
correctly but some of them went wrong. Any ^ 
scored 85. 

Her score was calculated by subtracting tw^4inMs 
the number of wrong answers fropsii^bt. r amber of 
correct answers. 

Can you tell how m^y ^ she solved 

correctly? 





oy or Girl 

\^dda has two children, and at least one of 
hat is the probability that both children 
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Playing Children 

A group of boys and girls are playing. 15 boys leave. 
There remain two girls for each boy. Then 45 girls 
leave. There remain five boys for each girl. How many 
boys were in the original group? 
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Amicable Numbers 


The numbers 220 and 284 are known as amicabl 
numbers. The reason is the sum of the proper divisjim 
of 220 equals 284 and what is even more inter^4^g1 
the sum of the proper divisors of 284 eaualf^ 2^^ 
So far about 100 pai 
known. Can you find so 



Matching V Socks 

Mammu has 16 .^^iis or white socks and 16 pairs of 
brown socks. Shv' keeps them all in the same drawer. If 
she Dicks cut three socks at random what is the 

pwill get a matching pair? 
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Naming A Number 


Take a good look at this number: 222221 
Is it a prime number? 
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A Problem of Roofing Paper 

For doing the interior decorations of my apartment, 
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I have bought a roll of roofing paper. I do not know its 
exact thickness, but let us assume it is X. How can I 
find out how long the roll is without unrolling it? In 
other words, can you derive a formula for length of rq^ 
if the radius is I 



What are the three positive in^l^ 
and the sum of the cube^oL^^ 
172992. 


Dimezl'^ioikS of a Rectangle 

Only tv'o rectangles have dimensions that are 
integers and their area and perimeter equal the same 
numbt’ vou find both? 


150 


My Bank Balance 


My bank pays me 4% simple interest compounded 
annually. If I deposit one hundred dollars at the 
beginning of each year for five years, what would be my 
balance at the end of five years? 
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The Benediktov Problem 

The great Russian poet Benediktov (1807T873) was 
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very fond of mathematics and he collected and 
compiled a whole volume of tricky brain teasers. 
Though his work was never published, the manuscript 
was found in 1924. An interesting problem contained in 
the manuscript, captioned ‘An Ingenious Way 
Solving a Tricky Problem’ goes as follows: ^ 

One woman who made a living by selling eggs } id^ 
eggs which she wanted to sell, so she sent ^ler^jce 
daughters to the market, giving 10 eggs he^de /t 
and cleverest daughter, 30 to the second ^nd^^o the 
third. ^ 

‘You’d better agree among told 

them, ‘about the price you’re coiu;^ ty as for the eggs, 
and keep to it. Stick to t, ^e pricv voa decide upon. But I 
hope that, in spite of your >gre^ment, the eldest, being 
the cleverest, will recsiv ai much for her ten eggs as 
the second will rec '’we fo: her thirty and will teach the 
second to sell i ?r triirty eggs for as much as the 
youngest wil’ sell h^r fifty. In other words, each of you 
is to bring 1 ^he same amount, and the total for the 
90 egos nrl to be less than 90 kopeks.’ 

• ko/ew rray be treated as a rupee. How do you 
tlt nk >he girls carried out the instructions of their 

i>oiier. 
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A Computing Problem 


Compute: 

(100-1) (100-2) (100-3) .... (100+1) (100+2) 

(100 + 3) = ? 
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Number Wheel 

Here is a number wheel. Can you arrange the 

68 





numbers 1 to T in *'uch a Way as to have one of them in 
the centre and .Se re^t at the ends of the diameters? 

The sum or the three numbers on. each diameter 
should ^ 
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Largest Number 

What is the largest number you can write with the 
following Roman numerals? 

I. C. X V.L. 

You can use each numeral only once. 
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A Circle and a Triangle 

What do you call a circle which passes through the 
vertices of a triangle? 
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Every One has the Same Answer! 

We were a group of four, sipping coffee in a waysid 
cafe near Montmartre in Paris. Andre is a stuc* 



mathematics at the University and he is veryM^ 


with numbers. He showed us a very interesting pu 


He asked us all to think of a number any sin^te 
digit. We were not supposed to disclose t n> 'mber to 
each other. He asked us to adr' 9 to th^ number and 
then square it. From this he aske ^ u' subtract the 
square of the original nuruv e. a. d .gain subtract 61 
from the result. This nvmber, he jsked us to multiply 
by 2, add 24 and sublr^l *’6 times the original number. 
Now he asked us the square root of that 

number. • >4$^^ ^ 

To our surpria ? heu^ld us the exact number we had 
finally got arid wht 1 was even more amazing was that 
we, all the h-^a/of us, had got the same final result. 
^ ’ explain it? 
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A Circle and a Polygon 

What do you call a circle that touches all the sides of 
a polygon ? 
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Life of the Sun 


Can you tell how long the sun has existed? 
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Number of Poles in a Fence 


A farmer built a fence arpund his 17 cows, in 
square shaped region. He used 27 fence poles on e^ 
side of the square. 

How many poles did he need altogether? 
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A Problem of Po|-'i.'*lon 

If human beings did rot die^^arth would sooner 
or later be overcrow Jeo vMhJne progeny of just one 
couple. If death did n^^i\^r the growth of human 
life, within a score of yea^or so our continents would 
be teaming with miliio is of people fighting each other 
for living space. 

Let us for instance the case of two couples 
today. Soppo^^ing each of these couple,give birth to 4 
chiidreo a: a the eight children in turn form 4 couples 
a''d 'acii Couple in turn give birth to 4 children, and 
?^hc '€ 16 children again form eight couples and give 
bii th to 4 children each and so on, can you tell exactly 
^he number of progeny the two initial couples would 
have after 10 generations? 
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A Mule and a Donkey Eating Wheat 

This following problem is supposed to have been 
given by Euclid in his lectures in Alexandria about 280 
B.C. 

A mule and donkey were going to the market laden 
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with wheat. The mule said “if you give me one 
measure, I should carry twice as much as you, but if I 
give you one, we should have equal burdens.” 

What'were their burdens? 
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Age of Our Earth 


Can you tell how old is our 




& 


ately? 


ircles 


Crosswia 

• ^ ^ 

What do you/^Tmi^ circles which cut ‘right’ across 

each other 
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Weight of Sugar 

Can you tell what is heavier—a cup of lump sugar or 
a cup of powdered sugar? 


_ 1^5 _ 

Find out the Numbers 

The difference between two numbers is 54. They are 
composed of the same two digits reversed. What are 
the numbers? 
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Weight and Height 

There are two men. One is tall and the other is 
midget. The tall man is two metres in height and^ 
midget stands 1 metre high. By how much does 
man outweigh the midget? 

167 ^ ^ 




Six Rows of Chi'o. cn 

24 children are atterHing a ^^^hoisting ceremony. 
How can you arrange thj^ in SiX rows with each row 
comprising 5. 




Magic Star 
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Here is an eight pointed star. 

Can you fill in the circles at the points of intersection 
with numbers from 1 to 16 so that the total adds upto 
34 on each side of the square and 34 at the vertices? 
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Switching Problem 


High 




Mt "liun 


Here is a light switv:h. ^lease note the order of the 
positions. If thr is now at medium and it is 
switched 39! ^-^tin.?s what will be the position of the 
switch? 
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A Steamer’s Route 

A 150 metre long steamer has changed its direction 
through 30 degrees while moving through a distance 
equal to twice its own length. Can you tell the radius in 
the circle in which it moved? 



_m_ 

Continue the Sequence 

What are the next two terms in the sequence? 
1/5, 0, 1, -2, 9, -28, 101. 
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Square of a Natural Number ^ 

Can you name the square of a natural number that 
twice the square of some other natural number 

.73 

Find Number 


12 and 21 are numerical reve 
are the squares of these nui. 
many more numbers 
property? 




ich other; so 
1^4 and 441. How 
of which have this 


bsolute Value 

A 

e roots of a quadratic equation are: 

is the absolute value of the coefficient of the x 
i, if the equation is written in standard form. 

(ax^ + bx + c = 0), and a = 1 
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Water Pipes 

A circular pipe with an inside diameter of six feet can 
carry a certain amount of water 

How many circular pipes with an inside diameter of 
one inch will be needed to carry the same amout of 
water? 
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Broken Eggs 


A boy was carrying a basket of eggs. He fell dow 
and all the eggs broke. When he went back 
without any eggs his mother asked how many ! > ha 


been carrying altoqether in the basket. He 
to remember. 


e 



But he was able to recall that 


were 


counted two at a time one w^ vWien '.-bunted 
three at a time one was left, whe.' c.'.vnted four at a 
time one was left, when co Mite^ fi.e at a time none 
were left. 



Can you tell how i^ah\^ were broken. 
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^'oiume of the New Bottle 

kthe dimensions of a one litre bottle are doubh 
at is the volume of the new bottle? 
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A Dinner Party 


At a dinner party every two guests used a dish of rice 
between them. Every three guests used a dish of dhal 
and every four used a dish of meat between them. 
There were altogether 65 dishes. 

How many guests were present? 
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Triangles in a Star 



How man 
figure? 




es are there (any size) in this 
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Brothers and Sisters 


In the Sareen family each daughter has the same 
number of brothers as she has sisters and each son has 
twice as many sisters as he has brothers. Now can you 
tell me how many sons and how many daughters do 
the Sareen family have? 
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Dissection of an Octagon 


Here is an octagon 
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X 






& 


Can you dissect it intoX^iiXpi so as it can be 
rearranged to form a aouar^ 


^bik 




A of Card Game 

Asha a; d v »j|(S re playing cards. The stake was 1 P a 
game. fi. '■ theji^d I had won three games and Asha had 
iw^jn tt.'et Paises. How many games did we play? 
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Squaring the Circle 

What is meant by squaring the circles? 
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Building a Play House 

Rakesh and Nikhilesh were carrying pieces of 
timber to build a playhouse. Nikhilesh said to Rakesh 
‘Give me one of your pieces so that we shall both be 
carrying the same number of pieces'. 
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‘No’ said Rakesh, proudly wanting to display his 
strength ‘Give me one of yours and I shall be carrying 
twice your weight’. 

Can you tell how many pieces of timber were each 
Rakesh and Nikhilesh carrying? 

_ 185 

Missing Letters 


Here is a logical pattern: 
O. T. T. F. F. S. S. E. N 
What are the next 


t. 

nine let^s^ “ 









eIJng 



The egg ve ido’ calls on his first customer and sells 
half his €qgs and half an egg. To the second customer 
he se’iii. ha ^ ^f what he had left and half an egg, and to 
the n ^rd ..ujlomer he sells half of what he had then left 
''nc ha.if an egg. By the way he did not break any eggs. 
In ^he end three eggs were remaining. 

How many did he start out with? 
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Guess the Missing Number 

Here is a multiplication 
7451 X 3982 = 29 * 69882 

One digit is missing from the product. Can you find 
the missing number without performing the multipli¬ 
cation? 
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'Width of the Human Hair 

It is estimated that the width of the humj 
3 


hair is 


inch 


1000 


Can you tell 




About how many hairs placed side 
measure an inch? 


our Earth? 
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onsecutive Natural Numbers 

'here are two consecutive natural numbers whose 
product is equal to the product of three consecutive 
natural numbers for example (x + 1) = y (y + 1) (y + 
2).What are the two numbers? 
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Speed of Ships 

What is the standard measurement of the speed of 
ships? 
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of a Cherry 


The cherry is a round fruit with a round stone. If th( 
flesh of the cherry around the stone is as thick as^ 
stone itself, can you calculate mentally how 
more pulp than stone there is in the cherry 
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Stoleik Mai.^ocs 

Three naughty boys some mangoes from a 
garden. As it was 1 in tne evening, they decided to 
divide the fruit 4^;;^lly among them in the morning, 
and went to sleepV^ 

At night v ’h.' ~ .he other two were sleeping, one boy 
woke 'ip, ^ip toed to the basket of mangoes, counted 
fhel '< ai d itr one. From the remainder he took a 
p^cit ‘» third and went back to sleep. 

A cer some time a second boy woke up. He counted 
the mangoes, ate one, took an exact third of the 
remaining and went back to sleep. 

A little before sun rise the third boy also woke up, 
ate one, and like the other two boys took a precise 
third of the remainder in whole mangoes. 

In the morning, all the three boys went together to 
the basket of mangoes, counted them. Amongst them 
they found one which was over ripe—almost rotten. 
They threw it away. From the remainder they made an 
exact division. 

How many mangoes in all did they steal? 
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Computing to Infinity 

What is the sum to infinity? 
s = 1 + (-1) + 1 + (-1) + (-1) + (-1) + (-1) + 1 + 


Factors 




Compute the number 
n(n2 + 1) (n^ - 1) 

If n = 1, 2, 3, 4, 5, 

When ‘n’ is an integer than 1 what factors do 

all the numbers pos^ss^^ 
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Missing Digit 

fgit number consists of 9,5 and one more 
ir. When these digits are reversed and then 
rtracted from the original number the answer 
Fielded will be consisting of the same digits arranged 
yet in a different order. What is the other digit? 


_ 197 _ 

A Jumping Frog 

A frog starts climbing a 30 ft wall. Each hour he 
climbs 3 ft and slips back 2. How many days docs it 
take him to reach the top and get out? 
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Vanishing one Rupee 


Two farmer’s wives set out to the market to seU^ 
some oranges. Each had 30 oranges for sale. Theiiin 
sold hers at 2 a rupee and the other at 3 a rupeeJKWi^ 
all the oranges were sold the former had rQ^uii^^ip 
Rs. 15 and the latter Rs. 10, a total of R.s.i:,'. 

The next day when they set out for tJ’o h.ar'.e':, they 
decided to do business together. So '^hey pooled their 
sixty oranges and sold them at thv xJ.z of 5 for Rs2 
(Two a rupee plus three a ri.''iee) 

But when the orang&' were al! sold out and they 
counted their takings, to ti. air dismay, they found that 
they had only Rs24 iii aw T*»ey could not understand 
where the other o.."’ rupee went. 

They ended up accusing each other of having 
appropriat^Jnhe rupee. 

Wherer''^Tliirone rupee go? 
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Add the Numbers 

valu€ of: 


cxvi + xm + VI + ccLxv 
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A Three Digital Problem 

By using only the digits 9, 9, 9, can you make: 
a) 1, b) 4, c) 6? You can adopt mathematiccil 
processes such as + , -, x, -f, etc. 
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Smallest Number 

What is the smallest number which when divided bu 
10 leaves a remainder of 9, when divided by 9 lea] 
remainder of 8, when divided by 8 leaves a rei 
of 7 and so on until when divided by 2(1fe: a 

remainder of 1 ? 




ing Train 


Fast and Slaw 

An express train le^^H Calcutta for Bombay at the 
same time as a pa^e^^r train leaves Bombay for 
Calcutta. The eA^.'^Pss travels at the speed of 60 
kilometres pe** he ur and the slow train at the rate of 30 
kilometres per hoar. Which is further from Calcutta 
when they 
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Earth and the Sun 

What is the distance between earth and the sun? 
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Red Corpuscles 

The cubic inch of average human blood is said to 
contain eighty thousand million red corpuscles. If an 
average adult has 210 cubic inches blood, how many 
ted corpuscles are there in the body of an adult? 
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A Global View 

Do you know the surface area of the globe, countin' 
all continents and oceans? 
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Price of a Bottle - 

A bottle and its cork together Cv si l.lT^ and the 
bottle costs Rel more than >f ci> 'k. What is the price 
of the bottle? 



A ?^ci^ 


Magic Square 

Here is . i.^^c square. Can you tell what is special 
abouCit'* ^ 
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11 

89 

68 

88 

69 

91 

16 

61 

86 

18 

99 

19 

98 

66 

81 
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A Cipher 

What is a ‘Cipher’? 
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Piling up Corpuscles 

The red corpuscles in the human body are said U 
have a thickness of .00008 inch. Approximately 
high would all the corpuscles in an average 
body be if they could be piled on top of oni 
without compression? 
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A Book Woi ^'i’s Route 

There are three voluri ?s of the same book each 
three centimetres thi ;k. Th /y are kept in shelf side by 
side in order. V'olr Tie 1,11 and 111. If a book worm starts 
outside the fro:, cover of volume 1 and eats its way 
through to the oui. ide of the back cover of volume 111, 
travelliniHfe^^t^aight line, how far does it travel? 
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Share of a Garden 

My friend owns a small rose garden in Bangalore. 
My sister Lalitha has a share of 3/5 of it, and my sister 
Vasantha has twice as much as myself. What fraction 
of the field belongs to me? 
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A Problem of Wearing Shoes 

On a certain island, 5% of the 10000 inhabitants are 
one legged and half of the others go barefoot. What is 
the least number of shoes needed in the island? 
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A Problem of being Photographed 

My friend Asha, Neesha, Vijay, Parveen and Seem 
and myself, we decided to have a group photo tak 
the studio. We decided to sit in a row. How ^na 
different arrangements can be made of thf o«idlknn 
which we could have sat? 

After the sitting at the photo studio, ^ to 

lunch together in a restaurant^n:, S) 

The waiter led us to a round tab'^N!^^fe haoalittle bit 
of an argument about who 'hou.d i it next to whom. 

How many different arrange ments can be made of 
the order in which we.cc vld have sat? 

;^i4 

yh) g^hree Integers 


■> 


three integers in arithnietic sequence 
wh. se i-'^odnet is prime? 
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A Bigger Dozen 

Six dozen dozen: is it greater than, equal to, or less 
than half a dozen dozen? 


_m_ 

Smallest Integer 

7! < 10^ 8! < 10» 

Which is the smallest integer S so that S! > 10^ 
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Match Sticks Game 





are three different figures made out of 8 match 
u They are all different in size. What would be the 
biggest possible figure you can make out of these eight 
match sticks? 


_ 218 _ 

Selecting a Candidate 

A school announced the opening ot the posts for six 
teachers in the local newspaper. 12 persons applied for 
the job. Can you tell in how many different ways this 
selection can be made? 
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A Batting Problem 

A team has nine players. How many possible battin 
orders are there? 
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Smallest 


If the largest of x coijdecut 
the smallest? 





I 


egers is M, what is 


and the Molasses 

A wlii ^rir:.! glass container is 20 centimetres tall 
anf^^^a diameter of 10 centimetres. On the inside 
centimetres from the upper circular base, 
a drop of molasses. On the lateral surface, 
^Mmetrically opposite it, there is a fly. 

^ Which is the shortest route for the fly to take to 
reach the molasses? 
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A Set of Bat and Ball 

Mammu wanted a bat v/ery badly to play with her 
ball. The shopkeeper showed me a set of bat and ball. 
He told me that they would together cost me Rs.3.75. 
But 1 did not need the ball as Mammu had one already. 








Then he said that the bat would cost me 75 Raise more 
than the ball. 

What was the cost of the bat and the ball? 
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1 1 3 


This is the multiplication of the numbers 451 x 763. 
The ‘Lattice’ method has been used. 

Can you find the product and the method? 

_ 225 _ 

The Television Tower 

Bombay has a high television tower. Supposing you 
do not know the height, but you have a photograph of 
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the tower, is there any way in which you can find the 
real height of the tower? 
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Football Game 

In order to ensure that one forecast is 
many different forecasts must be mad^ oj/^^otball 
games? 




There are m 
the product 
you an e)^r4ple ^ 

7! 

others can you find? 



orials that can be expressed as 
or more other factorials. To give 
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Open Pantograph 

What is the geometrical shape associated with an 
open pantograph? 
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A Chess Board 

A regular chess board has 8 by 8 squares. How 
many individual rectangles can you identify? 
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Rising Tide 


The ship was sailing. The tide was rising at the rate off 
16 inches per hour. Four rungs were already belovj^lM 
water. Each rung was inches thick and ther^^as o 
gap of eight inches between runos 



After five and one half hours later hov' Hv in 


of the ladder would have been subaMiaba^ 





of a Pan 


in™r in shape. They are also of the 


^pwever one of them is eight times 
han the other. 


ow heavier is the bigger one than the 
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A Boat Race 


The yacht club recently held a boat race. The 
captain had some difficulty deciding the order of 
rowing in the boat for his crew. 

3 of his crew were strokeside oarsmen only and 2 of 
them were bow side oarsmen only. Weights and 
personal preferences were not important really. 

In how many ways the captain could have arranged 
his eight men to form the crew? 
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Giving Away Five Billion Rupees 

Supposing you had five billion rupees and you gav 
away a Rs.500 note every minute, how long wouji 
take you to give away all your money? AL 


Two Excellent Mn'»i.''o»iic 



To disrupt a playroom i^'omjnonly a practise of 


children' 


‘It enables^ numski.Tio memorize quality of 
numerals! 

These two piev '^s of mnemonics signify a certain 

0 9 places of decimals. 
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A Problem of Flies 


The common fly is considered an appallingly prolific 
insect. Each female fly is capable of laying 120 eggs at a 
time. Out of the eggs hatched, half of them are 
generally females. 

The female flies hatched grow sufficiently within 20 
days to lay eggs themselves. 

Assuming that the female fly lays her first eggs on 
the 1st of April, can you tell how many eggs will be 
hatched in the course of that summer, in the seventh 
generation. 
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Height of a Palm Tree 

A palm tree was 90 cm high, when it was planted^ 
It grows by an equal number of ems each year,andal 
the end of the seventh year it was one ninth talle 
at the end of the sixth year. Can you tell ho 
the tree at the end of the twelfth year? 

_ 237 \XW 

Make a 

What are the next tlmN terms to the series; 

1 + 3 + 7 + 15 + 3lf-; 53 
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jund the Equator 

le decides to walk around the earth on 
the top of the person's head would 
le a circle whose circumference would be longer 
the circle described by his feet. 

How great do you think the difference would be? 


ato 
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Intersecting Squares 

There are two squares. One is large and the other 
one is small. The large square has a side of 17 units and 
the smaller square has a side of 15 units with its vertex 
at the centre of the large square, and intersects the 
side of the large square 3}4 units from the vertex. 

What IS tne area of the shaded overlapping region? 
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Weight of Diamonds 

What is the measure used to weigh diamonds? 

_ 241 

Meaning of the Ter 

What does the term ‘Casting o<(^h^ni^s er to? 



Make 2:^v'c/hence 

What are the i;^a 1 +vvo¥erms of the sequence? 

1, 1, 5, 17, 



atural Numbers 


ihg the numeral 4 just four times only combining it 
any mathematical symbols + , x, 

Can you form each of these natural numbers 1,2,3, 
4, 5, 6, 7, 8, 9, 10, 12, 14, 15, 16, 17, 18, 19 and 20. 
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The Spoilt Holiday 

A group of friends and myself went on a holiday to a 
hill station. It rained for 13 days. But when it rained in 
the morning the afternoon was lovely. And when it 
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rained in the afternoon the day was preceded by a 
clear morning. 

Altogether there were 11 very nice mornings and 12 
very nice afternoons. How many days did our holiday 
last? 
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A Problem of Drink' 



I love to mix drinks. When 1 have ^e glass 
orangeade and one ^o. ade each glass 

contains the same amrunt. 1 .ake 2 ounces full of the 
orangeade and mix it Wi h the lemonade, and then I 
take 2 ounces full of thn mi. ture and put it back in the 
orangeade. V^hak do you think of the resulting 
mixture? 

Do you 'LhinK^there is more orangeade in the 
lemonadaAi ^*-re lemonade in the orangeade? 
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A Simple Problem 


Simplify: 


< [(- 22 ) 3]-2 


2 
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Googolplex 


How much is a googolplex? 
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Tell the Time 

Can you tell at what time between 7 and 8 O'clock^^^^ 
the two hands of a clock, will be in a straight lin^?^ ^ 

249 


Name of the Lin^ 


What is the name of the line 


‘Cut a circle in two Mint? 




en you 


ardioid 



A Problem of Age 

Today was Lakshmi's birthday. She turned 24. 
Lakshmi is twice as old as Ramu was when Lakshmi 
was as old as Ramu now. How old is Ramu now? 


_252_ 

The Common Name 

What is the common name for a regular 
hexahedron? 
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Name the Circle ^ 

Can you name the circle which is implied by 
circle which touches all sides of a polygon'. _JL j 


Find out the Val 




u*fell the value of the following; 


Cot 45 
Sec 45° 
Csc 45° 


o — 


255 


Alter the Numbers 

Here is a circle with marked numbers. Can you alter 
the numbers so that the sum of any two adjacent 
numbers is equal to the sum of the pair of numbers at 
the other ends of the diameters. 
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lem of Creepers 


Two crefe^^e*^, one jasmine and the other rose, are 
both t p and round a cylindrical tree trunk. 

'I'he twists clockwise and the rose anti- 

do kvw *36, and they both start at the same point on the 
gi 'lu.id. Before they reach the first branch on the tree 
^ jasmine has made 5 complete twists and the rose 3 
Twists. Not counting the bottom and the top, how 
many times do they cross? 






_ 257 _ 

Throwing the Dice 

We have two dice one red and one black. In how 
many different ways can they be thrown? 
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Algebraic Language 

Can you change the following statement intj 
algebraic language? 

‘A certain number is equal to twice another nj 
diminished by 5’. 
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Complaints abou^£cll^ excursion 

/'\ 

\ 

Our group consisted 400 when we went on an 
overseas excursion. O* oK> return we were asked if 
we had any* cg^g^kaims to make. 240 had no 
complaints at cki^^niongst rest 60 complained about 
the delays ev eryvj^ere, 3 complained about the delays, 
food, and aL*' '■/ facilities, 11 about food and lack of 
facilities. 8 about delays and food, and 7 about delays 
and la*, k f'jcilities. An equal number complained 
a 'ou" etcher lack of facilities or food only. 

t.'ow can you represent these figures on a venn 
dkagram and calculate the number of persons who 
complained about the food only? 
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Insert Numbers in Circles 

Can you arrange the numbers 1,2,3,4, 5,6, 7,8,9, 
10,11 and 12 in the twelve circles of their figure so that 
the sum of the three numbers on each of the six sides is 
the same, and the three circles connected by single line 
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and the two circles connected by the double line also 
give the same sum? 



Word Answer 

ill) in one word the name of the following 

medians of a triangle have this point in 
ion’. 


Simpson’s Rule 

To what use is Simpson’s rule put?' 
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Sound of a Striking Axe 

Sound is said to travel in air at about 1100 feet per 
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second. A man hears the axe strike the tree 11/5 
seconds after he sees it strike the tree. How far would 
you say the man is from the wood chopper? 

_ 264 

Name of the Solid 

What is the name of the solid formed 
pyramid or a cone by two parallel lines 





Name of 

What is the name o^^hl Hn^ that joins all the points 
of the same latitude hn earth? 

_ 266 _ 

Problem of Eggs 

er Has six baskets full of chicken and duck 
4. IS. e is taking to the market to sell. Basket A has 29 
V q9>, basket B has 14 eggs, basket C has 23 eggs, 
basket D has 6 eggs, basket E has 5 eggs and basket F 
has 12 eggs. 

The farmer points to a particular basket and says ‘If I 
sell all the eggs in this basket, I shall have twice as many 
chicken eggs left as duck eggs.’ 

Which was the basket he was pointing at? 
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IfK = a-b 
b = -2? 


a-b 


Value of K 

what is the value of K when a = -1 and 
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Honey Comb 

What particular geometrical shape do you associatj 
with the cell in a honey comb. 

_ 269 

Sides of a Trian*;!'* 

The sides of a right-angled triank '^avealengthof 
an exact number of m. Supp in^ th : perpendicular is 
9m long and the hypg^^ onuse is ^m longer than the 
base, what is the length'^ sides? 
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N ante the Triangle 


Wh^ 

it 

th^Q® 
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Playing Chess 

A chess board has 64 squares. In how many different 
positions can you arrange two draughts on the board? 
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Rows of Numerals 

Name the triangle which does not have three lines 
for sides but only rows of numerals. 
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Count the Faces 

Can you tell how many faces does a stellatei 
Dodecahedron have? 
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Problem of a Handbag 

1 found a very nice handbag in the sno^y tha^ 1 
thought I should simply must he 'c/ The price was 
Rs. 10. But I did not have ti.^ rts. lt>. 

The storekeeper wa:. knowi to me. He said that he 
had a credit systenr. by whic h 1 could pay Re, 1 only at the 
time of purchase and tr»" bc^ance RslO could be paid 
by me at the vate Rel per week for 10 weeks. 

Can you whai annual rate of interest the 
storekeep^|Wa%c.iarging me? 

275 _ 

Broken Gold Chain 

" a goldsmith was given a chain to be repaired. The 
^hain was torn into five equal sections of three links 
each. 

The goldsmith began to wonder how many links he 
would have to open up and then solder. After some 
thinking he decided that it would be four. 

What do you think? Could he have done this job 
with opening up a fewer links and then soldered? 
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Quick Descent 

What does the curve of quick descent refer to? 
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Square Number 


Can you prove that the sum of two adjacent/^^ 
triangular numbers is a square number. 


_ 278 

A Series of N 

Can you write 10 numb^^/f^n^East to greatest 
which have a remainder if 3 an "jr division by 7. What 
kind of series is formed md what is the common 
difference? 







ngth of the Strif) 


IS tne length of the strip of all millimetre 
*s in one square metre, if placed one along side 
:hyother? 

You must calculate mentally. 
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Moving a Safe 

A heavy safe is to be moved. Two cylindrical steel 
bars of diameter 7 centimetres are used as rollers. 

When the rollers have made one revolution, how far 
will the safe have moved forward? 
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. Filling Wine in Barrels 

A friend of mine in London has a very nice cellar. H 
has two large barrels in the cellar. The larger barm' 
mostly empty. But the smaller barrel is only 5/6tMM 
wine while it can hold 536 litres. ' 

Supposing he empties the smaller barrel; noT^tf^ 
bigger barrel to find that the wine fills onL 4/9*’% of it, 
how much wine would the large^arr^tvMo vhc-n full? 




A Star. ^iikT Tripod 

Why is it that -ati(^d stands firmly, even when its 
three legs ar rent length? 

283 _ 

Women at Club Socials 

^omen outnumbered men by 16 at a club social, 
fometimes the number of women exceeds nine times 
the number of men by 32. What was the number of 
men and women at the club? 



_ 284 _ 

Constellation Pegasus 

What particular geometrical shape is associated 
with Constellation Pegasus? 
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A Game of Billiards 


Rajiv, Sanjiv and Vijay were playing a game ofy 
billiards. Rajiv can give Sanjiv 10 points in 50, and Sanij' 
can give Vijay 10 points in 50. How many points^ 5. 
must Rajiv give Sanjiv to make an even garri^^^^ 

.cr^ 
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Findingf^W^ c 





f^- 










A 


Here is the plan of an estate. It has been divided into 
square lots.There are many ways a person can take to 
reach from point A to point B. Can you tell how many 
different ways of the same length are there for a person 
to take? 
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Playing a Record 

A gramophone record has a diameter of 30. 
centimetres. The centre is unused and has a dia 
of 10 centimetres. There is also a smooth out^v 
1.25 ceiitimetres wide around the recordi^p 
If the grooves are 36 to the centimetr^friv^w % d 
the needle move during the actu^^^^^^^. of the 
record? 



Great 


! actu^^^, 



Can you m 
following? 
log(2 



the Least 

greatest and the least of the 


2 "^log4), log(6-3)and(log6-log3). 
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Sum of Odd Numbers 

Find the sum of the first 70 odd numbers. 


_ 290 _ 

Length of a Train 

A train is travelling at the speed of 96 kilometres per 
hour. It takes 3 seconds to enter a tunnel and 30 
seconds more to pass through it completely. What is 
the length of the train and the tunnel? 
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Planting Trees 


If you wished to plant some trees so that each waj 
equidistant from every other tree, what is the iarj 
number you could plant? 
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Name of a Sie 

What is ‘The Sieve of Ere. 'lOSL'^h'es’? 




s and Dots 

Here are sorr e dotted points. Gan you draw four 
segments viiL^ut lifting your pencil off the pamper in 
sucl;?::^^c,y 5^iat each of the points is et least one of the 
e) 



o 

o 

o 

o 

o 

o 

o 

o 

o 
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Value of the Series 

Take a good look at the following series; 


1 

1 


1 + 1 - 1 + 1 - U 1 - i + 


11 13 


15 
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Find the values of the series and multiply the answer 
by 4. You will notice that a well-known value 
approximates this product. Even more interesting is 
that as you add more terms the approximation 

& 

295 


becomes closer. 



Name of the Exchan^^ 


In Great Britain some year.' bc£R\hi?i three 
letters of a telephone number indicate the 

name of the exchange. Hov nai / s uch arrangements 
of 3 letters is it possibl4to dev ]s^.rom the 26 letters of 
the alphabet? • 




ing a Cistern 


Pine 5.€3’"; fill cistern in 2 hours and pipe K can fill a 
ciji^erK in 3 hours. Pipe Y can empty it in 5 hours. 

osmg all the pipes are turned on when the cistern 
's V ompletely empty, how long will it take to fill? 
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A Thirst Problem 


Rajiv and Sanjiv went camping. They took their own 
water in big plastic bottles. 

Rajiv got thirsty and drank half the water in his 
bottle. A little later on he drank 1/3 of what was left. 
Some time afterwards he drank 1/4 of what remained 
and so on. 

Sanjiv also had a bottle of the same size. He drank 


no 







half the bottle at the first instance, half of what 
remained when he drank next and so on. 

After each took ten drinks, the water Rajiv had left 
was how many times greater than the water Sanjiv had 
left? 
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Snapping a Plane 


me. 



was 


A plane has a span of _ _ 

photographed as it was flying dir^^ly with a 

camera with a depth of 12 v 

In the photo the spa ^ of th xpjhne was 8 mm. 

Can you tell how ni^h was tne plane when it was 
snapped? 




Running Race 



and Vijay join a running race. The 
d^ta xe is'-TSOO metres. Rajiv beats Sanjiv by 30 
ne.^es and Vijay by 100 metres. By how much could 
Sanjiv beat Vijay over the full distance if they both ran 
s before? 
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An Election Problem 

My club had a problem recently. They had to 
appoint a Secretary from among the men and a Joint 
Secretary from among the women. 

We have a membership of 12 men and 10 women. In 
how many ways can the selection be made? 


Ill 
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Flying Around 


This happened in the Heathrow airport, London. 1 
had just missed a flight. So I decided to kill some time 
the Cafetaria until my next flight was ready. 

A man walked in and asked my permissioi^jTl^cA 
me at my table. 

Sipping coffee we began to chat. He tO'd tie h'^wafea 
commercial pilot and in the course cf>is A/crk he has 
flown all over the world. I also g^th ’red th;^^ he was a 
Russian. He posed this very insert'^tu.g puzzle to me: 

‘One fine day 1 just decide 'Tt^ly around—no fixed 
destination—just flw rouncN-u took away from 
Leningrad in a northerly J^re^tion. I flew continuously 
for five hundred i ilo.neLres. Then 1 turned my 
direction. I fiewh.^<ward 500 kilometres. I turned 
direction aga**’ I c irned south and covered another 500 
kilometres. Now again 1 turned my direction. I flew 500 
kilometre^ ill .tie westerly direction and landed. Can 
you^;:ixli u’here did I land? West, East, South or 
I -^uingrad?’ 

weir I said quickly ‘Leningrad, naturally’, 
lo he said. 

Where else would you possibly land? 500 
kilometres north, 500 kilometres east, 500 kilometres 
south and 500 kilometres west. You are exactly where 
you started from’. 

‘Not at air he said. 

‘I don’t understand!’ 

‘1 actually landed in Lake Ladoga’. 

‘Really! How could that be’. 

He explained to me in detail and also drew a sketch 
to illustrate how he could not have possibly landed 
back in Leningrad. 

What do you think his explanation was? 
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Solutions 


I Let us assume that originally Meena had X 
rupees and Y 20 paise coins. Going shopping 
she had (100 X + 20 Y) paise 
She returned with only (100 Y + 20 X) pais^ 
This last sum, as we know, is one-third 
original and therefore 
3(100 Y + 20X) = 100 X + 20 Y 
Simplifying we have X = 7 Y 

a had 





pYng. 
actually had 


IfY is 1 thenX is 7. Assumir)^ t 
7.20 rupees when she set out 
This is wrong becau 
about 15 rupees. /\ 

Let us sec now what getlTY = 2. Then X = 14. 
The original sum wajy 14.40 rupees which 
accords with^hg^ondh ^on of the problem. 

If we assumel^at V = 3 then the sum will be too 
big — 21.60 rape "s. 

Thcreffl^^y^ j only suitable answer is 14.40 
rupees. L 

if|ftWR^r>ing Meena had 2 one rupee notes 
^^twenty Paise coins. 

is actually l/3rd of the original sum 
1^40:3 = 480. 

Meena's purchases, therefore, cost 
14.40 — 4.80 - Rs. 9.60 


2 There is nothing to explain here. The driving time 
there and back is absolutely the same because 
90 minutes and 1 hour and 30 minutes are one and 
the same thing. 

This problem is meant for inattentive readers 
who may think that there is some difference 
between 90 minutes and 1 hour 30 minutes. 
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3 The smallest integer that can be written with two 
digits is not 10 as one may assume. But it is 
expressed as follows: 

1 2 3 4 etc upto 9 

9 


1 23 4 


C, 




et again on the 61st 


meet after 30 two-day 


is very easy to answer this 
e can find the number of time* a’l fiTe 
groups met on one and the same ■’ay t)ie first 
quarter — the New Year’s exv. 'ui'ed - - finding 
the least common multijj[e^|^^-i, 5 and 6. This 
isn’t difficult. It is 60. 

Therefore, the five v 41 alf 
day. 

The literary group\^n rr 
intervals, the Z'-';\m^tic after 20 three-day 
intervals, tb^ isical after 15 four-day intervals, 
the Dancit g after 12 five-day intervals, and the 
Painting cftt. 10 six-day intervals. 

In ^tiiiir words, they can meet on the one and 
*&a^i.'e cov only once in 60 days. And since there 
ai ■* 93 days in the first quarter, it means there can 
V. n!y be one other day on which they all meet. 

Now coming to the second question, this is 
positively more difficult to find the answer. How 
many days are there when none of the groups 
meets in the first quarter? 

To findthe answertothis, it is necessary to write 
down all the numbers from 1 to 90 and then strike 
out all the days when the literary group meets — 
for example the 1st, 3rd, 5th, 7th, 9th etc. 

Then we must cross out the Dramatic Group 
days — for example 4th, 7th, 10th etc. 

This way we must cross out the days of the 
musical, dancing and painting groups also. Then 
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the numbers that remain are the days when none 
of the groups meet. 

When we do that we will find that there are 24 
such days — eight in January (2. 8. 12. 14. 18. 20. 
24 and 30), seven in February and nine in Marc ! 

5 People often think of the number 
the biggest number that can be v^l^***^ 
four I’s. But there is a number many^ )njj,nm?s 
greater than this number, namely 


nil = 285311670611 ^ ^ 

As you can see is ^'loik 




greater than 1111. 


6 


V 


50 million times 


68 region". Fach n.iw tangent increases the 
non-enclos. d ai^as by two. 


7 This ''■cblpni can be solved only by appli- 
catk n ot algebra. Supposing we take X for 
thev'^c^v^s, (h'j age three years hence will beX + 3 
£;Sd^hd"ase three years ago X - 3. 



we have the equation 3(X + 3) - 3(X - 3) =X 
>When we solve this, we obtain: 18. The girl is 18 
years old. 

To check this: Three years hence she will be 21 
and three years ago she was 15. 

And the difference is: (3 x 21) - (3 x 15) = 63-45 
= 18 


8 


Since a 
zero. 


= b, a - b = 0. Hence division by 


-1 1 


Q (1/8) - 2/3 = ( (V2)3 ) - 2/3 = 0/2) -2 = ( 1 / 2)2 = 1/4=4 
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^There are nfiany ways of solving this problem 
X vfwithout equations. 

Her.e is one way ; 

In five minutes the son covers Vi of the way and 
the father V® i.e. — 'A = V 12 less than the son.^ 

Since the father was Ve of the way ahead 
son, the son would catch up with him after 
2 five minute intervals, or 10 minutes. 

There is one other way of doing thv 
which is even simpler; 

To get to work the father ne ds 10 rMinyi€s more 
than the son. If he were to leavt hjwfe 10 minutes 
earlier, they would both ak 'ive \t Kork at the same 
time. If the father wfck ? to Ic^’e only five minutes 
earlier, the son would ■'vc.haul him half way to 
work i.e. 10 minut es ater, since it takes him 20 
minutes to cove. *he whole distance. 

1Issst 9 examples 

39 X 186 = 7254 
18 X 297 = 5346 
28 X 157 = 4396 
42 X 138 = 5796 
12 X 483 = 5796 
48 X 159 = 7632 
4 X 1738 = 6952 
27 X 198 = 5346 
4 X 1963 = 7852 

If you try patiently, perhaps you may come up 
with some more. 






n(n - 1) 
2 




n2 - n -56 = 0; n = 8. There were altogether 8 guests 
present at the get-together. 
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*1 OWell one would always think that the small 
XOcog wheel will rotate three times. But this 
is a mistake. It is actually four times. 

In order to convince yourself of this fact, take a^ 
sheet of paper and place on it two equal size* 
coins. Then holding the lower one tight 
place, roll the upper coin around it. You 
out to your surprise that by the time the n 

reaches the bottom of the lower onfQ^wii; have 
fully rotated on its axis. And wheiT?\n^.> done a 
complete circle around the low ?r\^oiri), it will have 
rotated twice. — \ 

Speaking in general, wh^\ a Ijody rotates round 
a circle, it always doe. oneV^olution more than 
one can count. It is ort^isely this that explains 
why the earth revolving'^oundthe sun succeeds in 
rotating on its axio ’^ot in 365^4 days but in 366% 
days. If one coui its revolutions in respect to the 
stars and n otj^ e sun, you will understand now, 
why siderfartfays are shorter than §oIar days. 
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He ate 26 idlis on the fourth day. 


Day 


No. Eaten 


« 


1st day 

X 

2nd day 

x + 6 

3rd day 

X + 12 

4th day 

X + 18 

5th day 

X + 24 

Total 

5x + 60 = 100; X = 8; 8 + 18 = 26 
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16 


7 2 3 0 
4 5 6 
8 9 
1 


y 2 .This problem can be worked 
taneous equations, but the solUu^n,,s 
below is a more clever, more intuitive-av ’Troash. 


17 




a ¥ 


a + b 
ab 


10 

20 



"I OThe N column^^K^^ost restrictive column 
A O since it has only^ur open choices, instead 
of the five usual shoiv, is. These four choices must be 

made from the; st*^ (31, 32, 33 .43, 44, 45) which 

contain fif^-^t ^ e> >ments. Thus when we have made all 
possible selections of 4 numbers from 15 numbers, we 
will/ha^ r 'ached the total possible number of different 



15 X 14 X 13 X 12 


= 1365 


1 ) 


4x3x2xl = 

888 + 88 + 8 + 8 + 8 = 1000 

Complete answer to Question 19 
8 + 8 


(8 X 8 X 8 - 8) - 8 


= 1000 


8 


2 ) 


8888 - 888 


= 1000 


8 
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1000 


3) (-gi-8- )(8 


8 


8 


4) ( 8 + ) ( 8 + 


8 


5) 8(8 X8 + 8x8)-8-8-8 


8 


= 1000 


6 ) 


8 (8 + 8 ) - (8 

8 il 


Using the factorial sij 3 ns 
8 ! 






= 1000 


1000 
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20 


There are 47 different trian^es 


“I I am showing below the possible solutions 
M AThe important thing to remember about ^h 
problem is that P must be less than four or it wo 
possible to make change for one rupee: ^ 



Asha 

or 

Nisha 

IP 

5P 

lOP 1 :5P 1 bOP^ 

4 

0 

c 

fX 1 

1/3 

r 

0 

Asha 

or 

Nisha ® 


V 

9 

1 

0 



S/^ 126 + 

.^5^8 + 9 + 


994 

71) 


120 























S = 14 (8 + 71) (71 - 8 + 1) 


S = 7(79) (64) = 35392 

23 14 Squares 

24 



25 



“ : 


■ 10)4 


9^4 

10 % 


141/4 

51/2 


6 Let n =Ji2 +Jl2 ^^]i2 +n1i2 +-JI2 
tlie = 12 + n 


- n - 12 = 0 
(n - 4) (n + 3 ) = 0 
n = -3 or 4 So n = 4 
principal sq. root 


Since expression is 


rt^The hair that falls last is the one that 
M / is the youngest today i.e. the one that is 
only one day old. 

Let us now calculate how long it will take before the 
last hair falls. 
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In the first month a man sheds 3000 hairs out of 
150,000 he has on his head. 

In the first two months 6000. 

And in' the first year 3000 x 12 = 36000 
Therefore it will take a little over four years for tl 
last hair to fall. 

It is in this way that we have determinedthe 
age of human hair. 


28 


(- 

10 


+ 1 ) 


10 




29 This is a multi|^>\atnn magic square. The 

any column Cx rsiil^^the constant 120. 


30 


sonris X years old, then the father 
IS /X 'jifars old. Eighteen years ago they 
were be e'shteen years younger. 

J'he SU\e^ was 2x - 18 and the son x - 18. 

how that then the father was three times as old 
e son: 

(x - 18) = 2x - 18 

When we solve this equation, we will find that x = 36. 
The son is 36 and the father 72. 



31 

32 

33 


4 X 21978 = 87912. The number is reversed 

49 


If instead of a sari, handbag and shoes if I 
had bought only two pairs of shoes, I would 
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have had to pay not 140 rupees but as many times less 
as* the shoes are cheaper than the sari and the 
handbag, i.e. 120 rupees less. Consequently, the two 
pairs of shoes would have cost 140 - 120 = 20 rupees. 
Hence one pair costs 10 rupees. 

Now we know that the sari and the hant 
together cost 140 - 10 = 130 rupees. We also kr^ 
the sari is Rs.90/- more expensive than the b( 

Now let us use the same reasoning again. Ha^' I bcught'^ 
two handbags instead of a sari and a heMoao^ \ would 
have had to pay not Rs.130/- bu Ri\9l^ k ®':. 

Therefore two handbags . os^ ^ % - yO = 40 rupees. 
And one handbag costs 20 ru,>ees. 

Now we know exactlv k^w much each article cost: 
Shoes Rs. 10/- Handbag .^s. .^0/- Sari Rs. 110/- Rs. 140/- 

O A The rule of . hree means proportion. 

Omln vSfe " ords if three numbers are given 
when foL' no*7;bers are in proportion, this is a method 
jf f'-idh 1 one of them. 



= 5/3 

= 32 

(23)m 

= 25 

23m 

= 25 

3 m 

= 5 

m 

= 5/3 

Q ^ 14 14 

00 (1) + (2) 

2 y 142857 

14 

+ (3) + 


14 


14 


(4) +... (14) = 21'* -1=16383 
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382 >*’-' - 

170 1411 83460469231731687303715884 105 727 


39 


n =r 


= ( 


+ 


X = 

n 


4(Kt;: 



n = 1+0+0+0+0+ 




to? 


[The Romans before Julius Caesar from 

C ’ ixJtalendar comes from began the year 
in Marcf l5n^**efore December was the tenth month. 
• when New Year was moved to January 1, 

ivW<es of the months were not shifted, which 
the disparity between the meaning of the 
names of certain months and their sequence: 

Here is an example: 




Months 

September 

October 

November 

December 


41 


5280 

“X" 


Meaning 

(Septem-Seven) 

(Octo-Eight) 

(Novem-Nine) 

(Deka-Ten) 

5280 


Place 

9th 

10th 

nth 

12th 


6 ^ 


880 

TT 
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42 


15, 21, 28. These are triangular numbers: 

1, 3, 6, 10, 15 21 28 . n (n + 1) 

2 


A O This problem would easily lead one to think th 
HrOthe speed we seek is the mean result jr 
and 15 kilometres i.e. 12.5 an hour. But this w. ony. 

In fact, if the distance the skier covers is x kwm 2h 
then going at 15 kilometres an hour he require 

and at 12.5 kilometres 



15 


So the equation:2x 


Because each of thv >e 
we simplify, v’e obtam: 

^ 25 




qual to one hour, when 
15 25 


expressed in arithmetical proportion: 
1 / ^ 1 

15 10 

lut this equation is wrong because: 

111 4,4 

— i.e.-and not- 




25 


15 10 6 24 

But it can be solved orally in the following manner: 
If the speed is 15 kilometres an hour and was out for 
two hours more he would cover an additional 30 kilo¬ 
metres. In one hour, as we already know, he covers 5 
kms more. Thus, he would be out for 30:5 = 6 hours. 
This figure determines the duration of the run at 15 
kilometres an hour : 6 - 2 = 4 hours. And now we can 
easily find the distance covered : 15 x 4 4 = 60 kilo¬ 
metres. 
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Now, again, without any difficulty we can see how 
fast he must ski to arrive at the appointed place at 12 
noon —i.e. five hours. 


44 


73 - 7 X 48 - 7 


45 


229 or 536 870 912 
The sum of the coefficients equa 
the combinations of twentynine/'hinqs 



(um of 
le at a 


time plus twentynine things take^ o ^ ar aSlme, 

A /TFirst of all, let rs see yh^it happened to th^ 
^Ooriginal nun.be^ A^^ffhilar number was 
written alongside it h w(^ed out to the same as if 
we took a numb^^r, mu Uplied it by 100 and then 
added the orir'nai umber. For example: 

8;?872 = 872000 + 872 

Here^.*^v,^E^nd has actually multiplied the 
origina4-OTW^r by 1001. What did he do after 
th-^ ^ 

divided successfully by 7, 11 and 13 or 
llx 13 i.e. by 1001. 

he actually first multiplied the original 
Clumber by 1001 and then had it divided by 1001. 
How very simple! 
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■4 - 



‘ Begin 




* 


f 

y 



t 




' 




f » 
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/I Q 45 Raise, 2 five Raise, 2 ten Raise and 1 twenty 
^Ofive Raise. 


/I 07, 346, 648, 004, 560, 986, 215, 348, 444, 286, 
^^445, 305, 146, 039, 140, 046, 960, 678, 58 
256, 003. 

1 

frQ7. 52 X 7 = 364 364 + 1 

vJ V/There are 52 of each day plus 1 ex‘ra d»y. THus 
the probability of anyone day bpcarr’hg, in a 

non-leap Year is one-seventh. 





51 Let the chan^eh\radi^|^dr height be x. Then 


(8)2 (3 + x) = (3); X = 16/3 

^^When rtooL K stringthere naturally 

Aher Deepa took what she 
wanted thei e r^ained V^. After Arnit Vs remained, 

X =, ^.If30cm = 



and aftt' Failavi 



tffe original length was 30. ^ = 400 cm 


metres. 


(26 _ 1 ) / 26 = 


63 

64 



(18 X 19) + (14 X 47) = 1000 
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pr^Very simple. All you have to do is to 
w find the digit which, added to the two you will 
get nearest divisible by 9. For example, in 639, 1 
crossed out the 3, and I told him the othe/ two 6 and 9. 
All he had to do was add them and get 15. The nearej 
number divisible by 9 is 18. Therefore the mi; 
number is 3. 
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Now we have to-se ' hni^^^Tumbers are to 
be placed. Let us asslfoe^e followingj 

The sum of the nu ^bers at the points is 26, 
while the total of all .he ^umbers of the star is 78. 
Therefore, the sum o\ the numbers of the inner 
hexagon is IS - - 52. 

We shall ii^^w ^moceed on to examine one of the 
big trian^/Ii s. The sum of the numbers on each of 
its side s i.s 2b. If we add up the three sides we get 
26^^^^^^^'^^But in this case, the numbers at the 
^s^iu each be counted twice. Since the sum 
numbers of the three inner pairs — i.e. the 
er hexagon — must, naturally be 52. Then the 
doubled sum at points of each triangle is 78 - 52 = 
26 or 13 for each triangle. 

At this point our search narrows down. We 
know that neither 12 nor 11 can occupy the circles 
at the points. So we can try 10 and immediately we 
come to the conclusion that the other two digits 
must be 1 and 2. 

It is all very simple now. All we have to do is 
follow up and eventually we shall find the exact 
arrangement we are looking for, as shown in the 
figure below: 
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1 , 243, Ail powers of three. 


^assume a is 'Diophantus’ age 
^ a76 + a/12 + a/7 + 5 + a/2 + 4 
- a; a = 84 

^laphantus lived to be 84 years old 

24 billion hours later it would be 9 O’clock 
and 8 hours before that it would be one 
O’clock. 
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We shall do a simple listing below, vyhich will 
provide us the solution: 

3 Conditions Met 


1 


2 3 No 
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1 

2 

2 

3 

3 


3 

1 

S 

1 

2 


2 

3 

1 

2 

1 


No 

No 

Yes 

Yes 

No 


Answer is 



^OOne may think that the ma^^itj^ih^ glass 
increases our angle to )}/2 it is a 

great mistake. The magnifying^^'a^'' c^nurincrease 
the magnitude of the ang!; ^ 

Yes, the arc meast ringT'^e ahgle increases, but 
then its radius inc.ea^'^s proportionally too. And 
the result is that ti,’ i. agnitude of the central 
angle remains unc.harjged. 

It may be w ^rtti ,our while to make a practical 
experiment witi. this. 



6 0 the fathers is the son of the other father. 

Th,t problem posed would seem as if there are 
>4o. etfier rour persons concerned. But that is not so. 
T^ three persons are grandfather, father and son. 
') he grandfather gave his son Rs. 150/- and the latter 
passed on Rs. 100/- of them to the grandson (i.e. his 
son). Thus increasing his own money by Rs. 50/-. 


64 


Sin 30° 

1 

2 

Sin 60° 

Cos 30° 

2 

Cos 60° 

Tan 30° 

1 

vT 

Tan 60° 

Cotn 30° 

3 

Cot 60° 
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'T 

2 

1 

2 


Sec 30° 


2 


2 Sec 60‘ 




Csc 30' 


2 Csc 60' 
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You will be stunned at the answer. The 
would be 1000 kilometres high. Let us try^ 
culate it mentally. 

A cubic metre equals: 1000 cubic millii 
1000. 

One thousand millimetre cubes “on^ atop 

another will make a pole 1 metre n nnd since 

we have 1000 1000 times n or ^ ^ ib's, we shall have a 
pole that is 1000 kilom/^res r^g. 


66 


No one know 



^^The toiul 6c Jill the numbers on a clock face is 
O / 78. Acd so that total of each of the six parts 
should be V8 i b = 13. 

lelf j tr, find the solution as shown in the figure 
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Q essential fact we must know before we start 
OOtsolving the problem, we must know how many 
legs the spider and the beetle have. From the study of 
natural science, we know that spiders have 8 legs and 
beetles 6. 

Let us now assume that there were only beetles 
the box — 8 of them. Then there should be 48 lens, 
less than mentioned in the problem. 

Now if we substitute one spider for Oii^^f 
beetles, the number of legs will increase by 2jfecause 
the spider has 8 legs and not 6. 

It is now clear that if we subsi/ui" three^iders for 
three beetles we shall brir.^^ ^ber of legs in the 

box to the required 54. In tha.^a&i, instead of 8 beetles 
we shall have 5. Thj re t will ue spiders. 

Now we can cone'vidL tnat the boy collected 5 
beetles and ? sp^e/s: T beetles have 30 legs and 3 
spiders have 2/\leg.> In all the boy collected 54 legs. 


^QlfT'4v^4Sr is to be divisible by 36, then it is also 
^iviiible by 4 and 9, To be divisible by 4 S must 
bevf^n^^vr.j number. 

civ/isible by 9, 25 + 11 is a multiple of 9. The 
is the only number that meets these two 
nditions. When we substitute ‘S' with ‘8’ we get the 
Ans: 843480. 


M = 1000 D - 500 C = 100 

L = 50 X = 10 and VI = 6 




If we add all these together, the result is 1666. 

n All the problems proposed by the magician are 
insoluble. The magician could easily make such 
an offer, very well knowing that he never would have to 
part with his hundred rupees. Let us now analyse the 
problem algebraically, to know exactly where the 
magician had his safety valve: 
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‘/3.®ut3ai.e. 

is, of course, 
coins. And the 



To pay 5 rupees : Let us assume that it is necessary 
for us to have ‘a’ number of SOP coins, ‘b' number of 20P 
coins and ‘c' number of 5P coins. Then we will have the 
equation: 

50a + 20b + 5c == 500 P = 5 rupees. 

Simplifying thte we get : 10a + 4b + c - 100 
However, according to the problem, the^ 
number of coins is 20, and therefore we have, 
equation: a + b + c = 20 

When we subtract • this equation frotia tlfeJTfst we 
get: 9a + 3b = 80 
Dividing this by 3 we obtain: 
the number of 50 P coins n 
an integer like b, the numbei of 
sum of these two rumv'ers Coiinot be a fractional 
number. Therefore th pi >biem is insoluble. In the 
same way the ‘reduced payment problem are also 
similarly insoluble. L the case of Rs.3/- we get the 
following eqi:c*liOi * 3a x b - 13V2 

And inj^d^as 3 of Rs. 2/- we get the equation: 3a + b 
- 62 /^ 

we can see, are fractional numbers. 
fo5 e magician risked nothing in making such 
^'•hcfous offer. But it would have been another thing 
a.^ogether had he asked for Rs. 4/- instead of Rs. 5/-, 
s. 3/- or Rs. 2/-. Then we could have found seven 
different solutions to the problem. 

Cycloid. Cycloid is the simplest member of the 
/ M class of curves known as roulettes and it was 
not known before the 15 Century. And it was seriously 
studied until the 17th Century. 

Many great mathematicians like Descartes, Pascal, 
Lisbuitz, the Bermoullis and others have investigated 
the properties of the Cycloid that it was sometimes 
named the ‘Helen on Geometers’. 
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73 



• 3F. 40'^ 



= 21316 


76 


a) In a given circle O, draw a diameter AB_ 

b) Construct CD as perpendicular bisector of AB 


134 








c) Bisect OB, label its 'entre M; 

d) Using M as a centre a.'d CM as a radius, draw an 
arc intersecting AO at J., 

e) CE is the rc^/'iied length of one side of the 
inscribed^Ci ♦agon. 


*■ 

all let us find out how the typists 
ild/divide the job to finish it at the same 



le more experienced typist, that is Mr. Das Gupta, 
fn work 1^2 times faster than the other. Therefore it is 
clear that his share of work should be 1^4 times greater. 
Then Mr Das Gupta as well as the new lady typist will 
both finish the work simultaneously. 

Hence Mr Das Gupta should take Vs of the work and 
the lady typist Vs. 

This solves the problem, but there still remains for 
us to find how long it takes Mr. Das Gupta to do his 
share i.e. Vs of the work. 

We know that he can do the whole job in two hours. 
Therefore Vs of job will be done in Vs ^ 2 = 1 Vs hours. 

So the other typist also must finish her share of work 
within the same time. 
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Therefore the fastest time they can finish the work is 
1 hour and 12 minutes. 



There were two girls and a boy, their fath 
/ Oand mother, and their father’s father 
mother. ^ 

As it would be too much for words to grrlhu 
explanations of relationships here, the nost^^ 
factory thing for you to do would be to s ^ do'^^p, write 
out a list of the seven people i^oly^B^Hv^^e off 
the twentythree relationships. 

.00^ 

+ 125 = 216 = 6^ 

+ 216 + 512 - 729 = 9^ 

73 - 15625 + 54872 + 658503 = 



solving this problem, we must bear in 
Inind the rule governing the divisibility of 
!imber by 11. 

A number is divisible by 11 if the difference of the 
sums between the sums of the odd digits and the even 
digits, counting from the right, is divisible 11 or equal to 
0. 

Let us, for example, try the niimber 49836781. 
The sum of the even digits :9 + 3 + 7 + l= 20 
The sum of the odd digits :4 + 5 + 6 + 8== 23 


Q “I The crescent may be divided in six parts as shown 
O J. in the diagram. The six parts are numbered for 
the sake of convenience. 
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MDCCLXXXIX 



OOThe model is ^DOS^OC times lighter than the 
OOreal Eiffel To^fet^Both are made of the same 
metal, and so tlie%|^lume of the model should be 
8000000 time"' le^than that of the real tower. 

We knoM. that me volumes of similar figures are to 
one anothv r oo the cubes of their altitudes. 

Thrreiyyt^the model must be 200>times smaller 


the d because 200 x 200 x 200 = 8,000000 
hy altitude of the real tower is 300 metres*, and so 
eight of the model should be 300:200 ~V/2 metres. 
Then the model will be about the height of a man. 


0/11408 hours is actually 8 minutes past 2 P.M. 
O i’This is the system of twenty-four-hour clock. 
Writing the hours and minutes this way is a sensible 
means of avoiding any confusion between A.M. and 
P.M. 

This system which is commonly used in the railway 
time tables in continent of Europe leave no possible 
doubt about the time of the day or night when a train is 
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due to leav/e a station. Midnight is expressed as 0000 
hours. 


OfTThe first tear results in two, or 2^ pieces 
Oilpaper. The second tear results in four 
pieces, the third tear eight or 2^, the fourth in sixtv^n t 
2 ^ pieces and so on. It is evident at once tha: ^he 

fiftieth tear the stack will consist of 2^® shet^s of pap.^r 
which equals — 11258 9990 6842 624 
Now, we know that there arc a thous md sheets to 
the inch. Therefore the stac\ v’al be about 
1125899906842 inches high. 

To get the height c. the St ^ck in feet we have to 
divide this number by 12 end *o get it in miles we have 
to divide the resultinc^' n^ mt er by 5280. The final result 
will be well miles. 

Progression. This is sometimes 
vfe 'bre' iated to H.P. (Don’t confuse it as Horse 
r ,ne sauce). 




QQFibonacci series. In this series the sum of the 
002nd and 3rd terms equals the 4th term, tjje 
sum of the 3rd and 4th term equals the 5th term, the 
sum of the 4th and 5th term equals the 5th term and so 
on all the way through the series. 

This series is named after Fibonacci, who was 
born in 1175. 

Fibonacci thought that his series of numbers 
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solved many problems connected with plant growth 
and it was found to be true that the positions and 
numbers of the leaves on the stems of certain plants 
are connected by the series. 


39 ^- 


7. 8. 9. 8. 9. 10 


90 


One would quickly come out with 



insw^tmvo 

. 4 ^ 


. !d be : 4000 : 64 “ 62.5 


1 kilogramme, that is four time^i 
absolutely wrong. 

The smaller brick is not only fo\C\fv^;^'e^sHBrter than 
the real one, but it is also fcu '■flu* ^s\ arrower and four 
times lower and therefq;|e its vc ^urr e and weight are 4 x 
4 X 4 - 64 times. • 

The correct ans\ 

Grammes. • 

Now /^s .^ how this could-have been done 
^ Xwiii. tVir’east possible number of moves. 

To V iih let us assume that we had only two 
coi: s 2J y a^.d 5 P, and not five. How many moves 
Wv ulc we require then ? 

V>/e would exactly require three moves. The 25 P 
coin would go into the middle saucer, the 5 P coin into 
the third and then the 25 P comes over it. 

Now let us add one more coin to this — three 
instead of two, 25 P, 5 P and 10 P. We shall now see 
how many moves we need to transpose the pile. 

First we move the two smaller coins in the middle 
saucer, and to do that as we already know we need 
three moves. Then we move the 10 P coin to the third 
saucer. That is one more move. Then we move the two 
coins from the second saucer, to the third and that 
makes it another three moves. Therefore, we have to 
do altogether 7 moves. 
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For four coins we need 15 moves and for 5 coins we 
will need 31 moves. 

An interesting pattern can be noted from the above 
calculations. 

The numbers we obtained are : 

Coins Moves Pattern 

2 3 2x2-1 

3 7 2x2x2-l 

4 15 2x2x2x2-l^ 

5 31 2x2x2x2 ~ ^ 

So the easiest way to find ouy^^Wmer of moves 
is to multiply 2 by itself as .-xan%t%ies as there are 
coins to be transposed ^nd th m subtract 1. 

For instance if ther|\aj e;jht coins the operation 
would be as follows ; 

2x2x2x2x3v2kzx 2 - lor2®- 1 
And ten corns 

2 X 2 X 2 k 2 X ^ X 2 x2x2x2x2-1 = 210-1 
ox'mately 24 feet. 

'+ i' + 4 + 2 + 2 + 1 + 1 + 1/2 + 1/2 + 1/4 + % + 1/8.= 

(4 + 2 + 1 + 1/2 + 1/4 + 1/8 + . ) = 

4 2 (4 + 2) + 2 (2) = 24 

8 + 12 + 2(2) (1 + 1/2 + 1/4 + 1/8.) = 

Sn = 1 + ( 1 / 2)1 + ( 1 / 2)2 +.^(i/ 2 )n-l 

^2 Sn = ( 1 / 2 ) + ( 1 / 2)2 + ( 1 / 2)3 .+(i/ 2 )n-l + 

(i4)n 

Subtracting the second line from the first, we have 
Sn ( 1 / 2 ) = 1 - (i/ 2 )n 
And therefore: . 

Sn =( 1 - 1 / 2 )" =2-(i/2)";^ 

Since n increases indefinitely, 1/2 n-1 
approaches zero and Sn approaches 2 as a limit. 

1 - (y2)n 

n-1 

Sn:= 1/2 = 2 - (1/2) 
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93 

time. 


44, 36 — The odd terms increase by 9 each 
time, and the even terms increase by 7 each 



Q/| To solve this problem, we shall have to start 
^^from the end. 

We have been told that after all the transp 
the number of matches in each heap is th 
us proceed from this fact. 

Since the total number of matches Hc^p^^^cbanged 
in the process, and the total numbv ^ I Mno 48, u follows 
that there were 16 matche^Mm^r^K heap. 

And so, in the end we hav^\^irs) Heap: 16, Second 
Heap: 16, Third Heap: .6 

Immediately before l. is \ ’e nave added to the first 
heap as many matches as there were in it, i.e. we had 
doubled the nunnher. C i, before the final transposition, 
there are only 3 n. etches in the first heap. 

Now, in 'h th’fd heap, from which we took these 8 
matches there were: 16 + 8 = 24 matches. 

^ i n\A. have the numbers as follows: First Heap: 
8 A5t^ondiIeap: 16, Third Heap: 24. 

V^e know that we took from the second heap as 
matches as there were in the third heap, which 
'^eans 24 was double the original number. From this 
we know how many matches we had in each heap after 
the first transposition: 

First Heap: 8, Second Heap: 16 + 12 = 28, Third 
Heap: 12. 

Now we can draw the final conclusion that before 
the first transposition the number of matches in each 
heap was: 

First Heap: 22, Second Heap: 14, Third Heap: 12. 
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Here is the completed magic square: 
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67 

1 

43 

13 

37 

61 

31 

73 

sS 



To find the solution,/;we mv St, first of all find the 
number in the central ce\whicn in this case is ^2 (43 + 
31) or 37. 

When this iiaponal is^omplete, we know total for 
each diagonal/^w and column — which in this 
example is iii. 

In this. 4 ^ 3 ^fr> 1 build up the entire magic square cell 
by all. 


- 7 X 84; 4200 = 50 x 84; Yes 




There are also other solutions. 
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O Q Esich term in this series is a factorial, in other 
words, the product of all the numbers from 1 to 
the particular term considered. The first five terms of 
the series are, therefore 1, 2,6, 24,120 and the sum of 
these numbers is 153. 

Q£]|No. Knitting needles conform to the St 
^^Wire Guage (S. W. G. ) sizes, andth 
S. W. G. number, the smaller is the e 

wire. 


100 


The thirtieth set wouw 
1073 74 1824 lette. s ^ 






ist of: 2^^ = 


The first set consists 'if 2 6i letters. 

The second set consist, of 4 or 2^ letters. 

The third set con^sts of 8 or 2^ letters. 

And therefoice'^^i^\30th set would consist of 2^® 
letters. 




re four solutions. But with patience 
pencil work you can find'more: 

859 364 849 

743 725 357 


1602 


1089 


1206 


(150 - 1) = 149, since all but one lose one 
game. 


"I 78, 116 The odd terms are in the decimal 

XwO system and differ by 10. And each even 
term is the preceding odd term expressed in the 
octonary system. 78 - 8 = 9, remainder 6:9 : 8 = 1, 
remainder 1. 


104 


(7/16) X 9 + 10% seconds 
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6 men pack 6 boxes in 6 minutes 
6 men pack 1 box in 1 minute 


^ 1 ^ 1 • ^ /\ * i 



106 


107 


returned in the boa^ to his faivier. The son remained 
behind while the fath'‘r crossed the river. Then the 
other son brought be ck he boat and the two brothers 
r ' ^ 



l^^eans the product of 9 nines. 
x9x9x9 x9 x9x9x9x9 = 387420489 

9 

9 

9 would mean 9^®^^20489 the product of 387420489 


nines. 


This claculation would require more than three 
hundred and eightyseven million multiplications and at 


the rate of one digit per second, it would require nearly 


twelve years to write the number. 

“I /\/\It is not a prime number. 1757051 x 


1291 X 1361 
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"I "I i^The value of Pi to seven places of decimals 
X X vf are contained in this mnemonic. The num¬ 
ber of letters in each word corresponds to the succes¬ 
sive integers in the decimal expansion of Pi. 

1 *1 One minute and thirtynine seconds, 

XXX when the ninetyninth cut is 
remaining foot does not have to be cut. 





share 
73. Therefore 
In the bowl. 

1/3 of 2/3 - 2/9 of 


“I “I Lalitha got 3 and Vas 
X X ^ of the gooseberries whic 
there were 2/3 of the goose^ta^ 

Lalitha took her l/34i^the^ 
them. 

So when Vasantha^^l^^eJ^already 1/3 + 2/9 = 5/9 of 
the original gooscl'^riiesmad been eaten. Therefore 
only 4/9 of the v nginal number of the gooseberries 
remained from w^hich Vasantha proceeded to eat her 
share. 

iWe '/asantha ate 1/3 of 4/9 and there remained 


^ 8/27. 

the evening we saw that eight gooseberries 
vNrn/ithed in the bowl. 

/ Therefore 8/27 of the original number = 8. 

So there were 27 gooseberries in the bowl when I 
first took my share of 9. 

I was the only one to have had my fair share of the 
gooseberries. 

Lalitha took what she thought was her share, from 
the remaining 18 gooseberries namely 6. And from the 
remaining 12 Vasantha had taken 4 gooseberries think¬ 
ing that to be her share. 

Now after Lalitha got her 3 and Vasantha her 5 
gooseberries, we all had eaten an even share of 9 
gooseberries each. 
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“I "I O The googol is: 10,000, 000, 000, 000, 000, 

X XO 000, 000, 000, 000, 000, 000, 000, 000, 

000 , 000 ,- 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 
000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 . 

"t /t 22'/4° The hour hand mov'es same fra 
X X of the distance between two and thr 
as the minute hand has moved of a comple 

CA) 


30 - —(30) = 30 - 7- 
4 

If there were x ch 'dr 


= 22 


115 two ways of distriu 

represented by these tw > exp 
3(x - 1) + 2 and 




party then the 
j the candy can be 
sions: 



ndy for distribution - 2x9 + 8=26 


train leaving Mysore travels faster, and 
r^^cirally they meet and cross one another 
to Bangalore. 

_ meeting place is 40/90 of 60 or 26-2/3 miles 

from Bangalore and 50/90 of 60 or 33-1/3 miles from 
^'Mysore, and this happens at 10-40 A. M. 

"I “I ^ This is a typical example of a problem with 
XX/ geometrical basis, disguised by extraneous 
details. It is impossible to solve this problem without 
geometry. 

The question is why does the front axle wear out 
faster than the rear. We know from Geometry that the 
cricle with a smaller circumference has to make more 
revolutions than the bigger circle to cover the same 
distance. And, naturally, the wheel turns more often, 
and quicker the front axle wears out. 
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118 


C) 

o 


119 » 73 , 

12o«5^ 



1993, 1997, 


r w 


fences are to one another as their 
rs. If the circumference of one pump¬ 
kin in,6pv:oit>’;netres and of the other 50 Centimetres, 
IheHtl^fe^^^griiobetween their diameters is. 

= 6/5 and the ratio between their sizes is: 
tv:(|)A 216/125 = 1.73 

f he bigger pumpkin, if it were priced according to its 
size or weight should cost 1.73 times or 73 per cent 
more than the small one. Yet the vendor has priced it 
only 50 per cent more. Therefore, it is clear, that the 
bigger pumpkin is a better bargain. 


-| Q -| 8, 12, 5, 20 
X^XA + B + C + D= 45 
A + 2 = B - 2 = 2C = D/2 
A = B- 4;C=B-2;D = 2(B-2) 

2 

B - 4 -t- B - 2 + 2(B - 2) = 45 
2 
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B = 12 
A= 8 
C=, 5 
D = 20 

Thus; 12-2 = 8 + 2= 5x2 = 20/2 = 10 

"I O O A battalion of soldiers came marching 
window. I had known all along th^c t a 
of army cadets consisting of over 100 
past our hotel exactly at 2 P. M . .evi . 
afternoon. 


123 


123 - 45 - 67 + 
Also 1 + 2 +4L+ 4 




esday 


6+7+8x9 


1 >1 1152 cubic ccntipfetres. 

m Let ds :^sLme V is the volume of the box, 
and X be the siu'* of tiie squares cut out. 

Then v =i32 - ..x) (20 - 2x)x 
or - 104x2 + 4x3 



^40 - 208x + 12x2 


dv 


r a maximum volume 


dx 


= 0 


or 3x2 _ 52x + 160 
or (3x - 40) (x - 4) 

- /I ^ - 40 

or X - 4 or X- 

3 


= 0 
-0 


The real volume of x can only be 4. Therefore the 
maximum volume of the box is 24 x 12 x 4 = 1152 cubic 
centimetres. 

"I O fT Yes. Vasantha did. The person listening to^he 
radio hears the given note first. 
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c - 27 d - 48 


126-5 53 

“I 0^12 inches. The diagonal of the end is 5. 
Xiw / Therefore the space diagonal will be th( 
hypotenuse of a right angle, one of whose legs is 5,^^ 
other an integer. 

Three numbers, known as the Pythagoreai 
can be represented by: 

mi ^/2 (m2 -1) and ^/4(m2 + 1) because 
m2+(^(m2- l)y = {V2 (m2 +T))2 
52 ^ 122 = 132 Jhg other dim^ru nn Js l^inches. 
Therefore the space diago>^li^l3^^ches. 





1 O Q Here again ^he. ? is aff^ample of a problem 
X^Othat does no sev'm mathematical at all at 
the first glance but a c^ost; look will reveal that this is a 
problem that c? >noi le solved without geometry. 

We all knew the" things usually cool down from the 
surface. S"», ^ child standing out in the street, in the 
cold, fee % tiie cold more than a similarly dressed adult, 
^hoi^r» ^ht amount of heat in each cubic centimetre of 
tkeatody is almost the same in the case of both. 

ild has a greater cooling surface per one cubic 
timetre of the body than an adult. 

This also explains why a person’s fingers and nose 
suffer more from cold and get frost bitten oftener than 
any other parts of the body whose surface is not so 
great when compared to their volume. 

This same theory explains why splint wood catches 
fire faster than the log from which it has been chopped 
off. Heat spreads from the surface to the whole volume 
of a body and therefore the heat sets splint wood on 
fire faster than the log. 


"I OQ Suppose X is the diagonal of the floor. 
XThen x 2 = 242 + 482, x = 24 xTs 
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And if h is the height of the room, then 
h2 + (2475)2 = 562 and h = 16. 

Thus the height of the room is 16 ft. 
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Time required for the first 
sixty miles 


120 minui 






Time required for the second sixh 

: 72 niK utes 

Total time required : ^ 9 ^. rn nu^cs 

I travelled 120 miles in 192 minutes. Ther^iore the 
average speed in miles per h 


r was; '0 .v 120 
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This is thr oi.'v 
of two cub 



192 


= 37V: 


Example; 10^ + 9^ 


ub s 

= 17.%^23 


number that is a sum 
different ways. 

+ 13 = 1729 


This is popij^^ nown as Ramanujam’s number. 
There is an i. te.?sting story about it. The story goes 
this way. V/her Fiamanujam was sick in the hospital, 
Prof. Fare y, ms tutor paid him a visit. Prof. Hardy told 
Raj^r^uj^' ii t.iat he rode a taxicab to the hospital, with 
jryyti'-'.cky number. 

en Ramanujam enquired what the number was, 
f. Hardy replied: 1729. 

Ramanujam’s face lit up with a smile and he said that 
it was not an unlucky number at all, but a very 
interesting number, the only number that can be 
represented as the sum of two cubes in two different 
ways! 



132 19 days. 

133 Pi to 30 decimal places. 
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1 Wc must, first of all separate the sum into 

XO * two parts, X and y. 



osing the change in radius or height be 


Then (8)2 (3 + x) = (8 + x)^ (3) 

16 


"I O 1048576 — 400 years ago, that is 20 generations 
X O O back. Ram — for that matter each one of 
us had 2^0 or 1048576 ancestors. 


137 About 109 years 

138^° 1000009 = 293 X 3413 
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139 

(—) 4- 
6 

140 


52 

(-) = 

( 6 ) 


253 


22372 


17x 

17x 

16x 

X -- 


17 + X 


X 



She solved 95 prchienTi^rrectly 
JL^ X Let us assun ? W - Wrong and R = Right 
R - 2W = 85 

R + W = IvO 

- 3W - 15 
= 5 

W = 5 R = 95 

e are three possible outcomes: 

B, B - G or G - G. Since only one of 
three is girls the probability is Vs 




"I ^0^0 boys. 

X^XOLet G represent the number of girls in the 

original group and B the number of boys in the original 

group. Then we have; 

. G 2 G - 45 1 

-= — and-= — 

B-15 1 B-15 5 


then G = 2(B - 15) 

5 (G- 45) = (B - 15) 
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Solving the simultaneous equations above we get: 
B = 40 and G = 50 


1184 - 6368, 


144 2620 - 5564, 

145 


5020 - 2924, 
6232 - 1210 


P = 1. She is certain to get a pair. 
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No. 222221 = 619 x 359 




*1 >1 ^ The area of the cu if, u. *h,H>aper which is a 
/ rectangle eo.'als ti ? area of the end of 
the roll. If the radius of tht »'oll 'S rt, then R2 = W1 or 1 = 
R2/W 



“I A 025, 11/jl^A^st of all we must consider even- 
X odd pol^ilities for A + B + C = 43 
A, B ard ^-Jiust all be odd or two of the three 
number be even and the other o^d. Let us, to 
staK w,'h, ,iivf.stigate the case where all three are odd. 

8v using a table of cubes, we can see that the unit 
■'igi of A, B and C must be odd — 1,3,5, 7, or 9. Also 
Wji can see the following pattern: 

Unit Digit Unit Digit Unit Digit Unit Digit of 


A 

1 

3 

5 

7 

9 

5 

3 

3 

3 


B 

1 

3 

5 

7 

9 

7 

7 

5 

5 


C 

1 

3 

5 

7 

9 

9 

9 

9 

7 


A+B+C 

3* 

9 

5 

1 

7 

1 

9 

7 

5 


153 


1 

1 

1 

'1 

1 

1 


7 

5 

5 

3 

3 

3 


9 

9 

7 

9 

7 

5 


7 

5 

3* 



Now it is clear that we only need to consider ih 
cases where 3 appears in the last column^^*^ 

(1, 5, 7) and (1, 3 9). 

Unit Digit Unit Digit Un^ Di0^Uy.i Digit of 

A B Ns 'v / A^+B^+C^ 


1 

1 



9 X 


Now we need ron.^id^N'bnly one or two digit num¬ 
bers with unit d gits 1. 5 and 7. And the possible value 
for the ten’s u.git. of A, B and C are 0, 0, 3 or 0, 1, 2. 

31^ > 1.<'’99 therefore 35^ and 37^ are too large. 

273 ).7299 

= 'j625 
1331 

= 343 Sum total = 17299 

ow I leave it to the reader the investigation of the 
base where two of A, B, C are'even and the other odd. 
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L. W =2(L + W) 

2W 


L = 


W - 2 = lor W-2= 2 
W = 3 or W = 4 


Thus a 4 X 4 rectangle or a 3 x 6 rectangle meets the 
conditions. 
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1 Ck 1 Thus goes the Benediktov story; ‘The problem 
X O X was a tricky one and the three daughter 
discussed it on ‘their way to the market, witiy^fan 
second and third appealing to the eldest for alifvic^ 
The latter thought for a while and then said: 

‘Look, sisters, we’ll sell our eggs even ai hme ai>d 
not ten as we always do. We’ll fix a price k ' sip'. on eggs 
and stick to it, as mother has old(u^a. Mnid you, 
don’t reduce the price hpwever nriN^h people may 
bargain! We’ll ask three ki^ei^K i the first seven 
eggs, all right?’ 

‘That’s pretty cheap s-^cond sister interjected. 

‘Never mind,’ the eiv'esytetorted, ‘we’ll raise the 
price for the tggs ‘hat remain after that. I have made 
sure that there v on’t ue any other egg vepdors at the 
market. So ^ here’ll 'oe no ohe to force our prices down. 
And wheu th s a demand for eggs and not many of 
them ai' lek, the price goes up, that’s only natural. 
•A^i'V th 't’s e'.actly where we’ll make up.’ 

‘A> d how much shall we ask for the remaining 
' 'gfej?’ the youngest sister asked. 

‘Nine kopeks an egg. And believe me, people who 
need eggs will pay the price.’ 

‘That’s pretty stiff,’ the second sister remarked. ‘So 
what ? The first seven-egg batches will be cheap. The 
expensive eggs will make up for the loss.’ 

‘The sisters agreed. 

‘At the market each chose a place. The cheap price 
brought on an avalanche of buyers and the youngest, 
who had 50 eggs, soon sold all her eggs but one. At 
three kopeks per seven eggs she made 21 kopeks. The 
second sister, who had 30 eggs, made 12 kopeks by 
selling four people seven eggs each, and had two eggs 
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left in the basket. The eldest made 3 kopeks from the 
sale of seven eggs and was left with three eggs. 

‘Suddenly a cook appeared with instructions to buy 
ten eggs. Her mistress’s sons had come home on leave 
and they loved omlette. The cook rushed about \h\ 
market, but the only vendors were the three s]^ 
and then they had only six eggs — the younj 
one, the second two and the eldest three. - 

‘It is only natural that the cook rushed i ) tbd one 
who had three — that is, to the eldest . 'Sier wtio had 
sold her batch of seven eggs foi 3 1 opeus. 

‘How much d’you want for ogys?’ she asked. 

'Nine kopeks an egg/ was che \eply, 

‘What! You’re cra'^yr 

‘Take them or leave ^he n. These are my last and I 
won’t take a kop^ iv^ss.’ 

‘The cook ran^rl!"^- second sister, the one who had 
two eggs leftyit a t basket. 

‘How nmch?’ r,he yelled, 

‘Nine /TOueKo an egg. That’s the price and these are 

Jflnd do you want for your egg?’ the cook 

to the youngest sister, 
fine kopeks.’ 

‘Well, there was nothing the cook could do, so she 
bought the eggs at this exorbitant price. 

‘All right,’ she burst out, ‘I’ll take the lot.’ 

‘She paid 27 kopeks to the eldest sister for her three 
eggs and with the three kopeks the latter had from the 
earlier sale this brought her total receipts to 30 kopeks. 
The second sister got 18 kopeks and with the 12 
kopeks she had received earlier that also made 30 
kopeks. The youngest got 9 kopeks for the remaining 
egg and that, added to the 21 kopeks she had made on 
the sale of 49 eggs, brought the total also to 30 kopeks. 

‘The three sisters then returned home, gave the 
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money to their mother and told her how, sticking to 
the price they had agreed upon, they had succeeded in 
selling ten eggs for the same price as 50. 

Their mother was very pleased that her instructions 
had been carried out and that her eldest daughter ha 
proved so clever. But she was even happier that 
daughters had brought her exactly what she ha 
them to bring — 90 kopeks.’ 


0 (Zero) 




CLXVI - 166 


“I pr CircumscriDed. The meaning of tocircums- 
XOOcribe, to describe a figure round another 
so as to touch it at points without cutting it. 

This is exactly what takes place with a circum¬ 
scribed circle. 

To find the centre of such a circle, we have to bisect 
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the sides of a triangle and erect perpendiculars, which 
are concurrent at the circumcentrc. 

The radius R of the circumscribed circle of the 
triangle ABC is given by: 

^ a b 

R = - rr - ::z 


2 Sin A 


2 Sin B 


2 Sin C 
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(3) 

(4) 

(5) 

( 6 ) 

(7) 

( 8 ) 



(1) x + 9 

(2) (x + 9)2 = x2 + 18x + 
x2 + 18x + 81 - x2 = 18x 
18x + 81 - 61 = 18x + 20 
2(18x + 20) = 36x + 4( 

(36x + 40) + 24 = 

36x + 64 - 36x - 

+ 8 

b^the same since the variable 


The answer will al^a^ 
term drops out/^ ^ 

“1 C ^ * "'Sv '"*bed. A circle is said to be inscribed in 
X V# i a polygon when each side is tangential to the 
circle. L case jf the simplest polygon — a triangle, the 
ir* cri med circle is obtained by bisecting the angles of a 
L 'ia\ gie. These bisectors pass through a common 
point which is the centre of the inscribed circle. 

PT Q Scientists have worked it out — though only 
X O approximately: The Sun has existed — 
10, 000, 000, 000, 000 years. 


159 4 X 25 + 4 = 100 + 4 = 104 poles 

^ 8184—We start out with 2 couples, four people 
X O w or 22 people who increase their progeny as 
follows: 

23 + 2^^ + 2^ + 2^ + 2'7 + 28 + 29 + 2io + 2^^ + 2^2 = 8184 
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Their burdens were 7 and 5. 


*1 Scientists have worked it out — though 

approximately; The earth has existe< 
....2000000000 years. 





“I ^ O Orthogonad: Orthogonal means ‘ri< 
AOOln other words pertaining to o " dv pe* 
upon the use of right angles. If any cur; ^ u" at right 
angles, they are said to intersect ‘^rt logcna’^:,. 

Such curves are of inter^^st u ariy branches of 
applied mathematics. A poin. of nterest about two 
circles cutting orthognna'V is i. the square of the 
distance between the cfxtr^ > is equal to the sum of the 
squares of thei|^ ra^i^ 

“I £i/% The p*'^^.m^ay seem tricky, but it is actually 
X O * ver ' simple. 

Let thrj o ariiciter of lump sugar be 100 times of 
powdc. . And let us assume that the diameter 

of ti."* stga'" particles and the cup which they fill 
mci ■•as.i 100 times. Then the capacity of the cup will 
inv^dse 100 x 100 x 100 = 1000000 times 
^(^ortionally. 

Next, let us measure out an ordinary cup of such 
enlarged powdered sugar i.e. one millionth part of the 
contents of our giant cup. It will, of course, weigh 
exactly the same as an ordinary glass of ordinary 
powdered sugar. 

Then the question arises, what does our enlarged 
powdered sugar represent? Just a lump of sugar. 

Lump sugar is geometrically similar to powdered 
sugar and it makes no difference if we enlarge a sugar 
particle 60 times instead of 100. A cup of lump sugar 
weighs the same as a cup of powdered sugar. 
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-I ^ fr 71 and 17, 82 and 28 and 93 and 39. 

X Suppose X be the digit in the unit's place and 
Y be the digit in the ten's place of the larger number. 
Then the larger number is (lOY + X). 

And the smaller number is (lOX + Y). 

And the difference between them is (lOY + X) 

+ Y) = 54. V, 

or Y - X = 6 

We know that Y cannot be greater %i\ 
cannot be less than 1 and Y - X is 
Considering these conditio 
possibilities for Y and X na 
2, and 7 and 1. _ 

•X. 

166 The man 



ditiorti^^ are 

imel^y^v!^ 9 < 


y three 
>9 and 3,8 and 



other i>i|^^o, out eight times. 
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^OOOOO 


ice taller outweighs the 


way is to arrange the children in the 
of a hexagon, as shown in the diagram. 


o 


o 


o 


Q 


O 


°o 


o 


o 


o 


o 


o 


ooooo 


.o 


.o 
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3922 
The :w.'ch is off. 


remainder 2. 


ivietres—Let a small angular movement 
place during a small displacement 

'J'L- \ \ ^ / 


^\s the radius of the circle in 
h^^h)^ moves: 



ds 


ds = R d0 


S = R V6 510 

= R [6 ]°^/6 

.■.2.150 = R.'^/6,0 

.'. R = 573 metres. 


"I ^ "I -342,1189—The only way to obtain the law in 
X / X this case is by the system of trials. 
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Tn=5T n-2 -2Tn- l 


Henc^ T8 - (5X - 28) - (2 x 101) 


342 


1 7 such natural number. 

X / iW If A is a natural number, then 2A^ c 
a sqiiare since can be represented as the ^ 
pairs of prime factors. There is no ‘ex_(ra 
two to ‘pair up with’ the factor of t 


173 

40401. 




The next two,nurri^^|rslre?r 13 and 31; 102, 
201.Squar^Ste loWd 961; 10404 and 



) = 0 x2 + 


11 


X - 


56 

15 


722 or 5784 


There is only one way of finding a solution 
to this problem: Numbers which leave a 
remainder of 1, when divided by 2: 3, 5, 7, 9, 11, 13, 
15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35. 

Numbers which leave a remainder of 1, when 
divided by 3; 4, 7, 10, 13, 16, 19, 22, 25, 28, 31, 34, 
37. 

Numbers which leave a remainder of 1, when 
divided by 4; 5, 9, 13, 17, 21, 25, 29, 33, 37. 
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Numbers which leave no remainder when divided 
by 5: 5, 10, 15, 20, 25, 30, 35. 

The only number fulfilling the four conditions is 25. 


^ ^^8 Litres — We must remember thjf^J 
X / / volume has three dimensions. And wb^myly 
is doubled according to the question, the new^pllKffc 
X 2 X 2 times the original volume. ^ 


& 


^ ^ g 60 — Let X t of guests. The 


number of dijibes sr.^re": 

X X ^x 

— + _ 





^ 6o 


^ 3x = 65 X 12 


X 12 

65 X 12 


= 60 


20 Triangles 



4 daughters and 3 sons. Consider d = number 
of daughters, and s = number of sons * 


then 

d - 1 - s 
2 (s - 1) = d 
Solving d and s, 
d = 4, s = 3 
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*1 OONine: I wov^^ree james and thus I win 3 
XO^ps. Asha*h^^#win back these three 
pennies which takes^ ^tlm three games. And finally 
Asha wins thi ^e4^^^ games to win the total sum of 
three more 

"I O O 'll. ^“4 a Square with the same Area as a given 
A OO C’- cle is a problem which confronted even 
•th^ G.?ei; Mathematicians. The difficulty in this 
>m lies in the fact that a ruler and compass only 
^oi Id be used. 

we could draw a straight line equal to the 

^circumference of circle. Eureka! But attempts to 

solve the problem from as far back as 460 B.C. has 
been in vain. 


Rakesh was carrying 5 pieces of lumber and 
XO *Nikhilesh 7. Supposing Nikhilcsh had n 
pieces. If he gave 1 piece to Rakesh, he would have n - 
1 pieces. 

But Rakesh would have then the same number as 
Nikhilesh. Therefore the total number of pieces must 
have been: 











n-l + n- lor2n-2 

Since Nikhilesh had n originally, Rakesh must have 
had 2n - 2 - n or n - 2. 

If Rakesh gave Nikhilesh 1 of his n - 2 pieces, h 
would have n - 3 and Nikhilesh would have n + L 
But we have the information that 
n + 1 is twice n - 3 
i.e. n + 1 = 2(n -** 3) 

or n + 1 = 2n - 6 

or 7 = n 

5= n--3 


185T-E'T’T'F^.s.5,e 




) 


names. 



First letter orkons^^dtive whole number 

vv* 


7451 8 

J 

3982 4 

29^“69882 8 

‘he numbers at the right of the two factors and the 
product are the residues after casting out nines. ’ 
Since 8 x 4 = 32, the residue on the right of the 
multiplicant should be 5. 

Since 8+7 = 14 residue 5 the missing digit must be 6. 
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About 330 


“I OQ Scientists have worked out — though only 
-LO^approximately: Life on earth has existed 
.300, 000, 000 years 
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2.3 = 1.2.3 And 14.15 = 5.6.7 


Knot: A log of thin quadrant of wood was 




191 weighed to float upright and fastened to^S^' 

line wound on a reel, and pieces of knotted strin oj^jie J 
fastened to the log line. 

The number of these knots which ran o 
sand glass was running gave the speed-A t^e^Bni^n 
knots, or in nautical miles — a nautical iMg iawSO feet 
— per hour. 

“t AO The diameteroi .he ci^^ris three times that 
X^^of the stop '. So, he size of the cherry is 
3 X 3 X 3 = 27 times the* of the stone. 

Thus, the stoneccc.'oit j 1/27 part of the cherry and 
the remaining 26/27 par., is occupied by the flesh of the 
cherry. 

In other word^he flesh is 26 times bigger in volume 
than tbe^^n ' 





the number of mangoes be X. 

1 he first naughty boy at one, leaving x 
behind two third of 
(2x -1) 2x -2 


- 1 


or 


The second naughty boy ate one leaving 
2 x-2 ^ 


2x- 2-3 
or-or 


2x - 5 


3 3 

He left behind two-thirds of 
2x - 5 2(2x - 5) 


or 


or 


3x3 
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or 










4x -10 


The third naughty boy ate one, leaving 
4x - 19 


4x- 10-9 
or-or 


4x - 19 


9 9 

He left behind two-thirds of 

4 x - 19 2(4x - 19, 

-or 

9 

4x -38 


or 


27 



In the morning one r.iai gd^as eaten leaving 

8 x - 38 • 8. - 38 - 27 8x - 65 

--1 or-— or- 



27 


27 


mangoes were divided equally 


parts, the number must be a multiple of 3. 


8 x - 65 
27 


= 3n where n is an integer. 


Then 8x - 65 = 81n 
8 x = 81n + 65 

Since x is a whole number, 81n + 65 must be an even 
number, because no odd number is divisible by 8. 

Since 65 is odd 81n must be odd, because the sum of 
two odd numbers is even. 

Since 81n is odd, n must be odd. 
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Let n be equal to the odd number 2b + 1 
Then 8x = 162b + 81+65 
or 8x =162b + 146 
or 4x = 81b + 73 
As before the right side must be even. 
Therefore b must be odd. 

Let b be equal to the odd number 2c + 
Then 4x = 162c + 81 + 73 

4x = 162c + 154 ^ 

2x = 81c + 77 
As before the right side mUi. kb 
Therefore c must be odd. 

Let c be equal to the oo.Vfidvib^ 2d + 1 
Then 2x - 162d + + 7\^ 

or 2x = 162d + 15tv • 

X - 81d + lb V 


or 

or 



or 


*f X will be obtained when d = 0 



The least valu^ 

Then x = 79 

The next value of x can be obtained when x - 1 
Then x - 

T^ value of x when d = 3 will be 241. 

v<^,ification 79 will be the correct answer. 


QThis is an excellent example of associativity 
^for addition: 

S - (1 + - 1) + (1 + - 1) + (1 + - 1 ).... 

S“ 0 + 0 + 0 +,.,. 

S - 0 

However 

S = l + (- l + l) + (-l + l) + (- l + l) +. 

S-1+ 0 + 0 + 0 +. 

S = 1 

However, if S = 0 and 1 then 2S = 1 and V 2 
Thus the sum is indeterminate. 
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n 


n (n^ + 1) (n^ -1) 
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1 

2 

3 

4 

5 

6 

7 

8 
17 


0 

30 

240 

1020 

3120 

7770 

16800 

42760 

1419840 



ever. 


30 is a factor of each of these nuidbek^ 
when we consider the matter genv’'a.':': 
n(n2 + 1) (n2 - 1) = n^ - h\\; 

\ j 

If any digit is raised to/CV StHvowier, the unit's digit in 
the result is the same as\\e rriginal digit. 

For example 8^ = 327vS 
Therefore, if a r'^mber is subtracted from its fifth 
power, the units ^it must be 0. 

6^ - 6 = 7770 

95 _ 9 

Geperv ‘"^eaking the units' digit of h^ - n is zero. 
• S*bce\^ - 1 (n - 1), we may write nfn^ + 1) (n^ - 1) as 

1) (n2 + 1) 

n - 1, n, and n + 1 are consecutive numbers. 
^Tilierefore their product is an even number. And it 
mas 3 as a factor. 

We have already found that n (n^ + 1) (n^ ~ 1) has 5 
as a factor. 

/. It must have 6 x 5 or 30 as i factor 

“I Q/I 4. Let the digit unknown be n. 
X^OXhe given number is then 900 + 50 + n = 
950 +n. 

When reversed the new number is lOOn + 50 + 9=59 
+ lOOn. 

Subtracting these two numbers we get 891 -- 99n. 
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The digits can be arranged in 3 ways or 6 ways. 
We have already investigated 2 of these ways. 

We can now try one of the remaining 4 ways. One of 
these is h 95 

. ■. lOOn + 90 + 5 = 891 - 99n 
or 199n = 796 

. . n = 4 

The unknown digit is 4. 

"1 Q ^ The answer is not 30 ’'ours^A 
/ hours he is 3 ft from i’->e 
the 28th hour he climbs the vNr<ia,>irij3 ft and he is out. 
So the answer is 28 hAurs. 



dof27 

during 
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The farrritrsLj^es made the error of 
A ^^calculai..||A thteir average price rate by 
arranging the’-" it. -livi^al rate of 2 oranges a rupee and 
3 oranges a rupee over the same number of apples. 

To in 'ire *he same takings as those of the first day, 
►tha^/ sK'^ui. J h'jve determined their price by dividing the 
ll'tiai nuifhber of oranges by the total number of rupees 
is, 

12 

or-oranges a rupee. 


They actually sold the oranges at the rate of 2^2 
oranges a rupee. That’s where the missing rupee went. 


199 “ 


C X VI 
X III 
VI 

CC LX V 


CD 
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The answer is actually 400. But it is the custom when 
you use Roman numerals not to write four similar 
numerals consecutively. Therefore instead of writing 
four hundreds (C C C C) it is written as one hundred 
less than five hundred (C D). 

Placing the C before the D means C less than D, 
placing it after the D, as in DC means C more^ 

Hence CD is 400 and DC is 600. 


200 = 




(b) 


(c) 


- > 

' h’' flamber must be in the form; 

N= RK - 1, where R is the least common 
0 : 2 , 3 , 4, 5, 6, 7, 8, and 9. ' 

2, 3 4,. 

2520 

= 2520 - 1; N = 2519 

The answer is not the express. If we 
do not take into consideration the length 
of the train, then slow train and express are the same 
distance from Calcutta when they meet. 



203 About 150,000,000 kilometres. 

204 About 17,000,000,000,000 corpuscles 
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205 About 500 million square kilometres. 

O No, the answer is not Re. 1/-. If the cost of the 
bottle were Re. 1/- and that of the corj 
lOP then the bottle would cost only 90P moretha 
cork. Considering it more carefully we come^Awit 
the correct answer ; 105 Paise. 


207 Turn the magic square aro^iw^a^ €ee. Yes! 


This is a magic squ 
and right side up. 





ip;'’ Je down 


01^0‘Cipher’ mea. s Ze^/The word ‘Cipher’ 
^vrOcomes frorr tti’ j.rabic Sift. Our word 
‘Zero’ is derived fron\ tt.\ word. 

209M ^,000,000 feet. 

Centimetres: The book worm only 
f to go from the front cover of Volume I 
lutside of the book cover of Volume III, in other 
fs he only has to travel through Volume II, which is 
Centimetres. 

O'! ”1 /15: The two pertinent equations are; 

‘*‘B + C = - 

5 

and B = 2C 



From these we are able to obtain 



5 
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^ 10,000.r~ Surprised? Well, this is how it works 

iW Xm out. It is really immaterial what percentage 
of the population is one-legged! In any case the 
one-legged people will all require on shoe per head. 
From the remaining, half will go barefoot and therefore 
they need no shoes and the rest will need two sho< 
per head. And this works out at one shoe per 
for the ‘others’. 

Therefore, we shall need for the who! 
on the average one shoe per head. 





O 1 Q surp ^sV^voji t^^ee such 

^'XO a big number,of^nts. But it is the 
product of 6x5x4x3x2itl tl^ i^! or 6 — factorial 
6 . « ^ 

Here, for examplei^^^S^and lady can be any one 
of them, so th?re ar^6^ays of choosing her. 

The next ladv ^rotu'^he lefthand side can be chosen 
in 5 ways froni tK remaining 5 ladies. 

The ne' f i/du 'n 4 ways from the remaining 4 and the 
next lacu 3 ways and so on. 

I only one more lady making us 7 ladies 

t4g^^eV;Tiie number of possible arrangements would 
5040. 

if there were 9 ladies then there would be more than 
hree hundred thousand ways of arranging us. 

(b) 120. — Here the situation is entirely different. In 
this case the answer is not the same as in the case of 
(a), because it is only the order which is considered 
here and not the actual position. 

In this case there will be 6 positions in which the same 
order will be found but each position will be turned 
round relatively to the other. 

And there is another way of considering this 
problem. This is to keep one lady always in the same 
place and then arrange the remaining 5 ladies. This car 
be done in 5 ways or 120. 
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Any order arranged clock-wise has an equivalent 
order arranged anti-clockwise. So, the number of 120 
different^ ways includes both these as separate 
arrangements. 
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-3, -1, 1. 


215e..2 


216 



Six Dozen Dozen: Six dozej 
X 12 X 12 - 6 X 144 - 864 
dozen - 6 x 12 = 72 

25, 852, 000 00^ 000 000 

100 000 000 000 too 000 000 000 
620, 4ol 000 t'"0 000 000 000 000 
1,000 TOO ^OC 000 000 000 000 000 
1^511, C 00 000 000 000 000 000 000 
000 000 000 000 000 000 000 


23! 

1023 

24! 

1024 

25! 

1025 ' 


Th>i%n smallest S is 25. 




air the closed plane figures the circle is the 
st. It would be, of course, quite impos- 
"a circle out of matches. However, with 
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eight matches it is possible to make a figure as shown 
in the diagram, which closely resembles a circle — a 
regular octagon . 


12 


91 or 362880 


218 (6) = 924 

219 


220 


M -x+ 1 



O O "I Let us, in orcit' to this problem, slit 

X the cylindrica' Cv nti iner open and flatten 
out the surface. What we 'vii/ get is a rectangle whose 
width is 20 centimc^ec, and whose length is equal to 
the circumfer^’nc ' — i e. 10 x 3 1/7 or 31.5 
centimetres. 

Let us.(Tti^w, ..lark in this rectangle the position of 
the flv of the drop of molasses. 



The fly is at point A, that is 17 centimetres from the 
base. And the drop of molasses is at point B, which is at 
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the same height, but half the circumference of the 
cylinder away from A i.e. 15% centimetres away. 

To find the point where the fly must climb over the 
cylinder, we shall have to, from point B draw a 
perpendicular line to the upper base and continue 
upto a similar distance. 

This way, we shall obtain C. We shall now coi 
by a straight line with point A. Now the diagrattT 
look as below: C ^ 



17 cm 



3iy2cm 


point where the fly should cross over 
le cylinder. 

md the route ADB is the shortest way. 

Now that we have found the shortest route on a 
flattened rectangle, we can roll it back into a cylinder 
and see how the fly must travel in order to reach the 
drop of molasses. 


222 ~ Rs. 1.50 : Ball — Rs. 2.25 

rt O No. A ‘Hexagonal’ pencil does not have six 
edges as you probably think. It has eight, if 
not sharpened — six faces and two small bases. 
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Here the catch is the erroneous interpretation of 
meaning. 

The product is 344113. — In the multipli- 
cation each cel! is the product of th^ 
number at the top of each column and to the right (6 
each row, and the sums are added along the diag|Ji!l® 
to obtain the final product. 



Yes. It is possible, we hav^t^a 
measurements of its heighffl%a 



photograph. 

Let us assume that the h ?igh^l 


the base 19 millimetres in the ^otlgf aph. Then we will 
have to take the raersui '‘menr :// the base of the real 
tower — which we shi^l Sv Opose is 15 metres wide. 

The tower in the pf otc ;jraph and the real tower are 
proportionally ^he 'rme, geometrically. In other 
words, the rati j bv ^ween the height and the base of the 
tower in the ohctograph is the same as that between 
the height 4 ino the base of the real tower. 

^ Irv^i^p’^^tograph it is 95 : 19 i.e. 5. So the height of 
tj^\W^ i: j times greater than the base. 

V^^he height of the real tower is: 

15 X 5 = 75 Metres 


x3x3x3x3 = 3^= 243. We will have 
M^Oto consider each game separately, because 
each game may be won, lost or drawn by one of the 
teams. Therefore there are three possibilities in every 
game. 

The first game has three possibilities and for each 
one of these possibilities the second game has three 
possibilities. Therefore there are 9 possible forecasts 
for the first two games. 
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For each of the 9 forecasts of the second game, the 
third game has 3 possibilities, which makes it 27 ^ 

forecasts and so on. ^ ^ 

Therefore for 5 games there are 243 possibilities. • 

C%C%Wjm\ = 10! ; 513! = 6! ; 31517! = 

/ 214714! = 48! ; 212871413! = 288 ! 

There are many others. 



O O O Parallelogram: A Pan 

rectangle whose angK^s rT) t"‘rger right 
angles, while its opposite sidps^m^in parallel and 
equal, and its diagonals stii^ bise :t che parallelogram 
into two equal triannle >reas. "-^owever, its total area 
will always be less th^th *’ a.ea of the rectangle from 
which it was forme< 


In^'^qular chess board there are 1296 


^ ->^«targles altogether including 8 by 8 outer 

& 


square. 



ings only. Boat rises with the tide. 


O “I We must bear in mind that both pans are 
O X geometrically similar bodies. Since the 
bigger pan is eight times more capacious, all its linear 
measurements must be two times greater, and it must 
be twice bigger in height and breadth. 

The surface must be 2 x 2 -4 times greater, because 
the surface of similar bodies are to one another as the 
squares of their linear measurements. 

Since the wallsides of the pens are of the same 
thickness, the weight of the pen would depend on the 
size of its surface. Therefore the answer is — 

The bigger pan is four times heavier. 
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O O 1728: The Captain is bound to go crazy de- 
O M ciding the order of rowing in the boat with so 
many possibilities on hand. 

Whichever way you work out the problem you 
obtain this number 1728. 

First of all let us consider the strokeside men 
The fourth oarsman can be chosen from the 3 V’ln 
row on either side in 3 ways. And so whe^l,i 
oarsman is chosen the four strokeside od/ph 
arranged in 4! ways. Therefore there an^^ujif^ays of 
arranging the strokeside. j 

Now let us consider the bow ^iM^OTRmen. There is 
no choice of men here, beca ’se t\^e are 2 bow side 
oarsmen and the 2 can i ^w on '•^tner side. These two 
men can be arranged/m ways. Because, for each 
strokeside arrangen^eKv any of the bow side 
arrangements is^ ifc^'^ible: 

Thus the tc^al /umber of arrangements is 
3x4! /2 X 24 - 1728 ■ 

pximately 19 years. 



0 to nine places of decimals 2.71828 1828 


O Q fr 1 April: A female fly lays 120 eggs. Mid-April 
120 flies will hatch. Females: 60 

20 April : 60 female flies lay 120 eggs each Beginning of 
May 60 x 120 = 7200 flies will hatch. 

Females: 3600 

5 May: 3600 female flies lay 120 eggs each. 

Mid-May 3600 x 120 - 43200 flies will hatch. 

Females: 216000 
25 May: 216000 females flies lay 120 eggs each 
Beginning of June 216000 x 120 =25920000 
flies will hatch. Females: 12960000 
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14 June: 12960000 female flies lay 120 eggs each End 
of June 12960000 x 120 = 15552000000 flies 


Females: 777600000 


will hatch. 


15 July*": 777600000 female flies lay 120 eggs each 
Mid-July 777600000 x 120 - 93312000000 
flies will hatch. Females: 466560000(^0 
25 July: 46656000000 female flies lay 120 egr« ea. h 
Beginning of August 46656000000 x = 
559872000000 will hatch. 


Female flies: 279^360^000000 


13 Aug: 27993600000000 female flie^ Ly 320 eggs 
each. Last week of Au jui.' 27995o00000000 
X 120 = 335923i.'0CC/u"^0L flies will hatch. 
Just in one summe^ the n. mbar of flies that would 
hatch would be: 33592^ ?0000u00 
Taking each fly to ^e v’ mm long, if they form a 
straight line, the distance covered would be 
2,500000000 kromeL.es — 18 times longer than the 
distanc 'ht earth to the sun. 



450 Centimetres. Supposing the tree grows 
^OOx centimetres each year. Height of the tree 
the end of sixth year - (90 + 6x) Cm 


Growth in the seventh year x = (90 + 6x) Cm 


2 


X = 10 + —X 

3 

X = 30 

The height of the tree at the end of the twelfth year = 
(90 + 12 X 30) Cm = 450 Cm 


23*7 ^27, 255, 511. 


This series is being built up according to the 
order where the actual term = 2n - 1, with n being the 
number of term. 

Eg., 

1st Term =2'-l=2-l = l 
2nd Term =22-1=4-1=3 
3rd Term =22-1=8-1 = 7 

and so on 
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Let US assume ^hat 
man is 175 cm. Le 
of the earth. Then we t^^ve: 




age hieght of 
as the radius 



4xR) = 2x3.14xl75 = 


2x3.14x(R + 175) 

1100 Cm _ . 

'"'m = 11 Metres 
The strange im you would notice in the problem is 
the resultinfeo u ay depends on the radius of the earth. 

T 

, . ^ Vc must, first of all, rotate the small square so 
^that its sides bisect the sides of the large 



hus the overlapping area is % of the area of the 

large square. 

1 289 

(-) (17)2 =-= 721/4 

4 4 


fy A ^ Carat. Carat is the standard legal weight for 
^*Xwthe sale of Diamonds, precious stones and 
precious metals, since 1878. 

A Carat originally weighed 3-1/3 grains but now it 
weighs 3-1/5 grains. 150 Carats make the Troy ounce 
of 480 grains. 


m 



^ A "t Checking Addition And Multiplication: 

^ Tr X The method of casting out the nines to 
check th^ accuracy of additions and multiplications 
was introduced about a thousand years ago by the 
Arabs, 

To check product of a multiplication nines are 
out' of each factor in the multiplication equati 




ainders 
it shows 


remainders are then multiplied and nines ar 
again. The remainders, if they are u 
stage, the multiplication is incorrect. , 

However, it does not follo\^^ajrii^ 
are equal the multiplication is^^™£^ 
that the chances are that^s So, the process 

of ‘Casting out nines' has or/v a limited application. 

‘Casting out nines'used to check for 
mistakes in the addi;fic ^ Oi numbers also, in the same 
manner. • 


f^A^ 773, 2/’3: In this sequence we have to try 
aL ^he combinations of mathematical 
opei^i>ni,^e know until we find the order which 
sa^wtvs liii^equence. The order in this case is: 

3 1 n - 1 + 2 Tn - 2 



r.T7= 3x217+2x61= 773 


4 + 4 


4 + 4 


4 + 4 + 4 

= 1 --= 6 


vT 


4x4 
4 + 4 


= 2 


44 


-4=7 


4 + 4 + 4 


= 3 (4 X 4) - (4 + 4) = 8 
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^ +^/ 4 ■ 


x4= 4 4 + 4 +-= 9 




14 


—A— +4 =15 


4 + 4 + 4 + 4 — 16 


(4x4)+ — 
4 


= 17 


4x4+ — 

VX 


= 18 


4! - ( 4 + ) = 19 
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4x4 
4 xV?” 


= 20 







fy A A holiday lasted for 18 days. First 

let us see how many possible t 
of days there could be. There could only be threr ^ 
as: /f" 

a) Rain in the morning and fine in the 

b) Fine in the morning and fine in the noon 

c) Fine in the morning and rbri i i tht aitpinoon 
Let us assume the number oKxuv.h days in each 

category be a, b and c. V 

Then: Number of da s onlS^jjj^ rain falls = a + c = 
13 ^ L • 

Number of days with ^in« mornings - b + c = 11 
Number of Jay^ with line afternoons - a + b = 12 
We derive frp*"' these equations that: 
a = 7, b p 5;\ c - 6 
Thereion?biiir number of days on holiday is: 

7 + 5 + 6 + 18 




[either. There is same amount in each. 
Let us assume: 

amount of orangeade in glass at start 
amount of orangeade first transferred, 
amount of orangeade transferred second time 
d = amount of Lemonade transferred to orangeade 
Now we must show that the amount of Lemonade in 
orangeade equals the amount of orangeade in the 
Lemonade or, in terms of a, b, c, d we must show that: 

d = b - c 

Time Amount of Orangeade in Glass 

Start , a 

1st Transfer a - b 

2nd Transfer (a - b) + (c + d) 
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The starting amount, a, must equal the final amount 
after the second transfer. 

a = (a-b) + c + dord = b-c 
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1 


1 


224 


16777216 



C\ A ^ 1 googolplex = 10 googol = 1 

/ a googol of zeroes = 100 000 OOt 
000 000 000 000 000 000 000 000x000 uoO 0^0 000 000 

000 000 000 000 000 000 000 OO0^^<^C ooo OOw 000 000 
000 000 00 


248 5-5/11 minMle. .past 


X) 


lute hand gains 35 divisions in 60 


Exactly at 7 O'c. the minute hand is 35 
divisions behind the hour '>and. In order to be opposite 
one another the hand must gain 5 divisions on 

the hour han^'^^L 
However, 'he Mmut 
true minute >. 

Ani! ^hcrnfore the minute hand gains 5 divisions in 
6-5/‘1 U xe. nanutes- 

• > ^ Q Secant: When a straight line cuts any curve 
at two distinct points, it is called a Secant. 
However, Secant is not the same as tangent. Tangent, 
no matter how far it is produced either way, has only 
one point in common with the curve. 


Cardioid is a curve shaped like a heart. 

O “I Ramu is 18 years old. 

^ O X 24 - X years ago Lakshmi was x years old 
and now she is 24. 

24 - X years ago Ramu was x - (24 - x) years old. 
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Today he is x years old. 

24 = 2 (2x - 24) 

X = 8 

K 

O C O Cube: A hexahedron is a solid figure whic^ii^^^^ 
mvJm has six faces. And a regular hexahedr 
a cube, becatise it has six equal faces. 


253 Inscribed: In a polygon whe 



aid to 


tangential to a circle, the cii 
be inscribed in a polygon. 

The inscribed circle is obtait^^ hv bi^K the 
angles of the triangle, whe* ^ bisectors pass 
through a common paipt wt/'ch iS the centre of the 
inscribed circle. 


Pj^t wt 


Sin 4 



Sec 45' 


8 
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t /r Seven: The best way to find the solution to 
O this problem is to make a practical 
experiment. 

Make a vertical cut in the tree trunk and peel off the 
trunk to form a long rectangle. Across the rectangl 
draw 5 parallel lines to represent the jasmine a 
another parallel line for the rose. Then you will ^l a^ 
to see the seven crossing positions. 
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36: The first die may fall i 
ways. With each of these wc ^s 
possibilities for the second die. 
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P = 2q - 5 






erdnt 
are 6 


;\p 
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Delays Everywhere Lack of facilities. 

Let us assume the number who complained about 
food only be x. 

Those with complaints 160 


2x + 80 


= 160 
= 40 
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From the top clockwise: 10, 1, 11, 7, 4, 6, 
12, 2, 8, 5, 9, 3. 



O ^ "I Centroid: The three times from a vertex tQ 
^vXthe mid-point of the opposite side (Me 
ians) of a triangle pass through a common point c 
the Centroid of the triangle. The term is derw^dt '^o 
‘Centre' and ‘Oid' the centre of gravity 
lamina is at this point. 


0^0 Approximating an 

put to use when 
even number of parallel strijlt ofp 




in^psim's rule is 
ivided into any 
ual breadth. 


X ft. 

(TI75)“5ic 


2420 



Then x 

.‘Ft, The technical translation of 

_ ‘r^^strum’ would be ‘a piece broken off. 

> \V'd^*^ever it can be used to refer to that 
t^of a regular solid left after cutting off the upper 
)y a plane parallel to the base. It can also be used 
describe the portion intercepted between any two 
planes. 

fy pr Parallel of Latitude: A small circle drawn 
through places of the same latitude, it is 
parallel to the equator and at right angles to the earth's 
axis or the line joining the North and South Poles. 


^ The farmer was pointing at the basket with 29 

46rfOOeggs. Chicken eggs were in the basket 
marked 23, 12 and 5. Duck eggs were in the basket 
marked 14 and 6. 

To verify the answer 
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23 + 12 + 5 + 40 chicken eggs after the transaction 
and 14 + 6 = duck eggs. 

There were twice as many chicken eggs as duck 
^99s, BS the problem said. 
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0^0 Hexagon: The open end of the 
^OOhas a hexagonal shape. This Jj 
sight to all of us. 

The hexagon of the bee's cell the few 

regular shapes that can compl^eh^ll twe on a 

bee frame. One can’t but the conclusion 

that bees have a certaii^geo^tfiT ai aptitude or sense. 

O^Q9.40 and ^ To check the solu- 

tion: Smi^e length of the perpendicular, 
sul)trgrtl^^nd divide by 2, and the result is 
the length ofiM^base. Add 1 to this and this same 
formula ^|^ies when the perpendicular is any odd 
numbei^^^o these combinations of numbers are 

:alled 'Pythogorean' series.' 

^ I. /nod is derived from the theorem of 
^^Igh.^goras concerning the right angled triangle. 

H2 - + p2 

(B + 1)2 = B2 + P2 
28+ 1 - P2 


somilif 


iT 


B- 


P2 _ 1 


In this case B - 


92 _ 1 


== 40 Metres 


We are told that H = B + 1 
. H = 41 Metres, 
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Pedal: This triangle is also called the 
i w Orthocentric triangle. 

If AD, BE and CF are the perpendiculars dropped from 
the vertices of the triangle ABC to the opposite sides, ^ 
then the triangle DEF is the pedal triangle. 

The three perpendiculars pass through a coi 
point called the Orthocentre. 



^ *1 The first piece can be placed ir(aa; 
mi S JL squares. In other words, th^ ? o^- ways 

of placing it. Now remains 63 sq ’ar ^s fo ■ the second 
piece, that is to any one of ^he p >suions of the first 
piece we can add the 63 pot (^or^ to the second. 



. .There are 64 x o3 - 4032 different positions in 
which two pieces may t/’ p aced on a draught board. 

0^0 Pascal built up the rows of 

Jm / ^ Numer^^l, 121,1331,14641, etc. that canbe 
enclosed o ’ c. wangle. These numerals not only give 
the c<^el.'de^L,> for certain binomial expansions, and 
car ilsc be U5^ed to solve problems in Statistics dealing 
Vv3h ^ '"obability. 
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12 X 5 = 60 faces. 


^ ^ At the rate of Re. 1/* for ten weeks we figure 

Jm / * that the amount of interest for one year 
would be Rs.5.20. But I do not have the use of my 
Rs. 10/- for the entire period of time — but on the 
average just half that amount. So we conclude that I 
paid Rs.5.20 to use Rs.5/- for one year. 

5-2 104 ^ 

— ---104% 

5 100 


The true simple annual interest is 104%. 
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^ C This job can be done simply by opening up 
/ vJ only three links — the links of one section, 
and joining the ends of the other four sections with 
them. 

of a Cycloid: The Bernoullis 
M / O responsible for the name of the pr 
And it refers to the well known brachistocbxc' 


problem or the curve on which a body de 
given point under the action of gravit 
the shortest time 





di^to] 
h it in 


rt ^ ^ The 9th triangular V^r^er == Sum of first 9 
/ / natural numbei 11 ^ 

The 10th triangular^ncTiElfet - Sum of first 10 natural 
numbers. • 

The nth trian^lar^umber = Sum of first n natural 
numbers = (n ' 1) 

iC, 17, 24, 31, 38, 45, 52, 54 and 66. The 
s-'^ies formed is an arithmetical prog- 
n with a common difference of 7. 

square metre equals 1000 square milli- 
/ metres. One thousand millimetre squares 
placed one alongside the other will stretch out 1 
metre. 

. .1000 squares will be 1000 metres long 

In other words 1000 kilometres long. 

0 0^44 Centimetres: Many a time steel bars 
dLiewsed as rollers in this way. 

The safe moves forward twice the length of the 
circumference of one of the steel bars. 
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.'.This distance is 2.22.7 


Cm. 


W 

And this is 44 Centimetres. 

Three or for that matter any number of rollers und| 
the safe will move the safe 44 centimetres 
In order to see the problem more clea 
consider this problem in two parts: 


(a) The motion forward caused b 
the rollers if they were ro 


(b) 





|ition of 
bund. 


The motion forward dwie^efitres of the rollers 
because they dhej^selv^^oll forward on the 
ground. 

i .Aiounts to 22 centimetres in both 
e total movement of the safe 
the rolling rollers is 44 centimetres. 




Ksij Litres: Let us assume x is the capacity 
the second barrel, 
our equation will be: 

5 4 

^ x 336 - — xX 

6 9 




5 X 336 X 9 
6x1x4 


630 


Tripods are so convenient for land survey- 
mOm ing instruments and photographic cameras, 
because the tripod stands firmly on three legs. The 
three legs of a tripod always rest on the floor because 
through any three points of space there can pass one 
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plane. And only one. The reason is purely geometrical 
and not physical. 

56 women and 40 men; To solve this«^ 
problem we need to put the story-down i^ 
mathematical symbols. 

W- 16 = M 
7W - 32 = 9M 

Multiplying line 1 by 9, we obtain: 

9W - 144 = 9M 
Taking away line 2 from line 
2W - 112 = 0 
W =56 

M = 40 « 
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Square: ^e^|(3reat Square of Pegasus' 
stand' oii^ifstinctly in a very obvious shape 
in the heav^^i^, b cause all four stand at the corners 
are brigh^^d ^here are no bright stars within the 
square. 

n^be period of the September equinox, it is 
^e.. in the northern hemisphere almost due 
^at midnight. 



O 18. — Rajiv scores 50 whilst Sanjiv scores 

Oi-J 40, Sanjiv scores 50 whilst Vijay scores 40 

Sanjiv scores 40 whilst Vijay scores 

40 X 40 
-- 32 

50 

Rajiv scores 50 whilst Sanjiv scores 40 and whilst 
Vijay scores 32. 

.*. Rajiv can give 18 points to Vijay. 
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There are altogether 70 ways of going from 
A to B. 
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About Nine Centimetres: The needle 

moves from the ovitermost groove to the 
innermtjst groove in an arc. The radius of this arc is the ^ 
length of the pick-up arm. 

fyOQ Greatest: Log 2 + Log 4; Smallest; 

^006 +Log 3 .AL 7 

Log (2 + 4) = Log 6 

Log 2 + Log 4 = Log (2 x 4) ^ 

Log (6 - 3) = Log 3 
Log 6 - Log 3 = LoA|6 

Log 8 is the greatest an^LqjiJSi^eneast of these 
values. 




290 tinneL&dO metres. 


train= 96 x 


80 metres, Length of the 

3 

-Km = 80 metres 


igth of the tunnel = 


60 X 60 


96 X 30 
60 X 60 


Km= 800 metres. 


^^^“1 Four. Most people think the answer is 
^37 X three, because it is easy to create an 
equilateral triangle with a tree planted on each corner. 
But if the land had just the right contours, a fourth tree 
might be planted in a valley or on a hill, forming a 
pyramid shape above or below the centre of the 
triangle in a spot that would maintain the equidistance. 


OOO Prime Numbers: Erastosthenes, a contem- 
M M porary of Archimedes, constructed an instr- 
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ument to duplicate a cube and gave a laborious 
method of constructing a table of prime numbers. This 
is called the ‘Sieve of Erastosthenes.’ 
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• ^ \ r 

— T^^evSAe of the given series is approxi- 
^ matfciy t 76. And when two more terms are 
added tb^ v ^lu^ approximates to 0.77. When we 
multiply se values by 4, we get 3.04 md 3.08. If this 
Cl* indefinitely we shall approach the value of 

is the value of II correct to two places of 



OQ C 26 X 25 X 4 = 15600. — This is an example 
iw O of ‘Permutation of 26 different letters taken 
3 at a time'. It is written in mathematical language as 

26 p3 

It is easy to arrive at this calculation really, when 
expressed in terms of factorials. It is the result of 
dividing factorial 26 by factorial (26 -3). 

Generally speaking the number of permutations of n 
things if only r are taken at any one time is or factorial n 
divided by factorial (n 
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Hours, in one hour S fills 1/2 K fills 
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1/3 and Y empties 1/5 of the cistern. 

Ill 

.‘.With all the pipes working ( — +-) 

Or-of the cistern is filled in one hour 

30 


.".With all the pipes workih 



of the cistermiiNfilk d in 


20y lOWnyime 


30 

(-) hours. 

19 


^ n- 


R has S has 
left left 


1 

210 


End of one drink ^4 
End of two drinks — 


y2 

(’/2P 


End of three drinks 

End of four drinks — (J4)^ 

5 

End of five drinks — 

6 
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End of six drinks 


1 




210 

11 


1024 

11 


- End of seven drinks 


End of nine 


OQQ 

^ ^ O th ’ o*bje< 



End of eight drinks — 


n drinks — 
11 



cs: The linear measurements of 
ect are to the corresponding 
measure mtntb of the picture as the distance of the 
pbje'-i h'O'^ the lens is to the depth 6f the camera. 

* tv ♦ X je tlie height of the plane, in metres. Then we 
co.'xe to the following proportion: 

12000: 8 = X: 0, 12 


. . X = 180 metres 

rtQQ71.4 Metres: Sanjiv runs 1470 metres 

-r while Vijay runs 1400 metres. 

At the same rate Sanjiv runs 1500 metres whilst 

Vijay runs 

1500 X 1400 ,, 

-Metres 

1470 

or 1428.6 metres 

Hence Sanjiv ought to beat Vijay by 71.4 metres. 
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0^^120: This problem is an example of the 
Ovfvf multiplicative principle. Here there are 
12 ways of choosing the Secretary. With each of these 
ways it is possible to choose the Joint Secretary in 10 
ways. The particular woman who is chosen as th e^ 
Joint Secretary is not determined by the choice of tJ^^N 
Secretary. The choice of each is made independr. 
and in succession. Therefore the total numu'»r cf 
possibilities is the product of the two pos^lWJ^*^^^; 




V. 


O f \ "I My plane did not fly along ili^tip^oiirs of a 
O w A square because the evXth^ and the 

meridians converge at the oole 


Therefore when I flew 500 'm a orrg the parallel, 500 
kilometres north of Lmingr^'^ latitude, my plane 
covered more degrees lou q eastward than it did when 
it was returning along Leningrad latitude. As a result, 
my aircraft comoie>'^ its flight east of Leningrad. 

Now the qvqsi on is, how many kilometres? 

That can Se easily calculated. 

The diavraiii also shows the route taken by rriy 


aircr^^^ABCL. 



he ^lorth Pole where meridians AB and DC 


iy plane first flew 500 km northward i.e. along 
Meridian AN. Since the degree of a meridian is 111 
kilometres long, the 500 kilometre long arc of the 
meridian is equal to 500: 111 = 4°5’. 

Leningrad lies on the 60th parallel. Therefore B is on 
60° + 4°5’ = 64°5\ 


The aircraft then flew eastward i.e. along the BC 
parallel, covering 500 kilometres. 

The length of one degree of this parallel is equal to 48 
kilometres. 

Therefore, we can easily determine how many 
degrees my aircraft covered in its eastward flight: 500: 
48 + 10°4’. 


198 



Leningrad 


Continuing my aircraft fit v southward i.e. along 
meridian CD, and hr vin^ covei«:d 500 km returned to 
the Leningrad parallel, "^ht "i tne way lay westward i.e. 
along D.A. ^ y 

Obviously, kilometres along DA are less 

than the disto.iCe between A and D.. 

Howevr’r, her'; are as many degrees in AD as in BC, 
i.e. 10°4'. bat tne length of 1° at the 60th.parallel equals 
55.§fiv^n''.i.res. 

distance between A and D is equal to 55.5 
577 kilometres. 

my plane could not have very well landed in 
"V-eninqrad. It landed 77 kilometres away, on Lake 




Lagoda, 


} 
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